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PREFACE 


This manual contains installation, operating, instructions, and 
maintenance information for the Memorex 7200/7300 Processing Unit 
for use by Memorex Field Engineers. The manual is organized as 
Follows: 


Section 1, Introduction, discusses the scope and intended 
use of the manual. 


Section 2, Installation, contains unpacking instructions, 
procedures for connecting each peripheral subsystem = or 
device to the Processing Unit, and a post-installation 
checkout procedure. 


Section 3, Gperating Data and Procedures, describes all 
controls and indicators on the System Control Panel, plus 
some of the more commonly used operating procedures using 
this Panel. 


Sections 4 through 11 cover maintenance of all assemblies 
comprising the Processing Unit, including shared resources, 
power supplies and sequencer circuits, and integrated 
adapters for I/0 processors. (Maintenance information abcut 
a particular peripheral device connected to the rrocessing 
Unit can be found in separate maintenance manuals for each 
device listed on the following page.) These eight sections 
can be divided into two general areas: "“memory- jogging" 
maintenance aids, such as instruction repertoires and 
conversion tables, which apply to the complete Processing 
Unit (Section 4 and 5); and specific maintenance information 
relating to each assembly of the Processing Unit, such as 
shared resources and integrated adapters (Sections 6 *hroudh 
lie fae) . 


As aoprerequisite for making maximum use of this manual, the 
reader should be thoroughly familiar with the 7300 Processina 
Unit Design Description Manual, Volumes I tnroudh IV 
(Publications Numbers 2501.001 through 2501.004). 


This manual is designed for use with other related documents to 
provide a complete maintenance support package for the entire 
MKX/40/50 System. These manuals are listed on the following pade 
by both title and number. The six-digit number (xxxxxx) is an 
Engineering Part Number and the seven-digit number (xxxx.xxx) is 
a Publications Number. 


506109 


2801.001 
2680.010 
2680.020 
2680.030 
2581.001 


2681.001 
2881.001 


2650.001 
2850.001 
2630.001 


2830.001 


2645.001 
203516 
2845.001 
GOLO11A 
2861.001 
2610.002 


PREFACE PAGE 


MRX 7200/7300 Processing Unit Support Diagrams 
Manual, Volumes 1, 2, and 3 


7300 Processing Unit Tilustrated Parts Catalog 


8010 Card Reader Model 001 Maintenance Manuel 


8010 Card Reader Model 002 Maintenance Manual 


8010 Card Reader Model 003 Maintenance Manual 


8025 Card Reader/Punch Theory of Operation/ 
Diagrams/Maintenance Aids 


$025 Card Reader/Punch Maintenance Manual 


8025 Card Reader/Punch Illustrated Parts 
Breakdown 


5120 Printer Maintenance Manual 
5120 Printer Diagrams/Parts List 


3237 Magnetic tape Transport Model 
Uperation and Servicing Manual 
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323/ Magnetic Tape Transport Model I] Wk/I 


Illustrated Parts breakdown 
3664 Maintenance Manual 

3664 Logic Diagrams Manual 
3664 Illustrated Parts Catalog 
1240 Maintenance Manual 

1240 Illustrated Parts Catalog 


MRX/40 and 50 Systems Field Support Site Planning 
Manual 
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SECTION 1.  INTRODUCTICN 


SCOPE OF MANUAL 


The 7200/7300 Processing Unit Maintenance Manual provides 
information necessary to install, operate, and maintain the 7200 
and 7300 Processing Units used in the Memorex (MRX) 40 and 50 
Systems, respectively. The Processing Unit is the system central 
processing unit, performing all necessary computing and control 
Functions required by the System. The main intent of this manual 
is to provide information about the Processing Unit only; 
however, some details of the peripheral devices that connect to 
the Processing Unit are also provided in the installation 
section. Diagnostic programs referenced in this manual also check 
functions of the peripheral devices as well as those of the 
Processing Unit. Hardware-oriented maintenance contained in this 
manual, however, is restricted only to logic present in the 
Processing Unit. Information required to maintain the peripheral 
devices whicn are separate from the Processing Unit is found in 
applicable peripheral device manuals referenced in the Preface, 
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This maintenance manual has been written to complement as much as 
possible the MRX 7200/7300 Processing Unit Support Diaarams 
Manual to provide an integral maintenance package for the 
Processing Unit. The Support Diagrams Manual contains all locic 
and schematic diagrams for the Processing Unit, plus many 
supplementary maintenance-or iented diagrams such as block 
diagrams and register formats. These drawings are contained in 
three volumes, with the supplementary diagrams contained in the 
first half of Volume 1 and the power’ schematics and loacic 
diagrams contained in the second half of Volume 1, and Volumes 2? 
ana 3. If a particular maintenance-oriented diagram is already in 
the Support Diagrams Manual, it is not repeated here; instead, a 
reference is made to the drawing in the Support Diagrams Manual 
by both the drawing number and the volume in which it is located. 
For information about the conventions and symbology used in the 
Support Diagrams Manual, refer to the introduction in the manual. 
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DIFFERENCES AMONG MODELS AND FEATURES 
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Maintenance information in this manual is applicable to both the 
7200 and 7300 Processing Units, Versions 4 (60 Hz only) and 5 (50 
or 60 Hz), with any or all features present. Differences between 
the 7200 and /300 models, versions 4 and 5, and tne presence or 
absence of particular features are called out on applicable PC 
module location maps in the Support Diagrams Manual and in 
appropriate locations in this manual. 
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SECTION 2. INSTALLATION 


This section contains information for installing the MRX/40/50 
System at the customer”s site. Subjects covered are: site 
preparation, unpacking, cable connections, and post-installation 
checkout. 


SITE PREPARATION 


PRE-INSTALLATION CHECKS 


Prior to installing the system, the installation site should be 
checked to verify that all facility requirements conform to those 
specified in the MRX/40 and 50 Systems Field Support Site 
Planning Manual and the customer”s particular site plan. These 
requirements are shown In Figure 2-1 and summarized in the 
following paragraphs. 


Air _vonditioning - Humidity Control 


Optimum operating conditions for the facility are 70 degrees F 
(21 degrees C) and 50% relative humidity under conditions of 
actual operation. The specified temperature and humidity optimum 
must be maintained at all times, including non-operating hours. 
Refer to the Site Planning Manual for detailed specifications for 
each device in a particular customer”’s system. 


Primary Power - Facility Grounding 


The facility power system should conform to that specified in the 
Site Planning manual with special emphasis on facility grounding. 
Each required receptacle should be inspected for arounding, 
electrical short, and correct phase rotation prior to turning 
power on. The power system should conform in general to the 
examples shown in the Site Planning Manual for 60 Hz and 50 Hz 
systems. Have the customer correct any input phasing problems. 


CHECK AIR 
CONDITIONING/ 
HUMIDITY 


CHECK FLOOR 
PREPARATION 


Fiqure 2-1. 
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SECTION 


CHECK 
SAFETY 
EQUIPMENT 


CHECK TEST 
EQUIPMENT 
AND TOOLS 


CHECK PRIMARY 
POWER/FACILITY 
GROUNDING 


CHECK 
PREPARE MANPOWER STORAGE 
AND WORK FACILITIES 
SCHEDULES 


Pre-installation Seauence 


PAGE 


2 


SECTION 2 PAGE 3 


Floor Preparation 


If the facility is equipped with a raised floor, check that the 
cable cutouts or raceway match the approved floor plan. If the 
area under the raised floor is used as an air plenum, make sure 
the customer has adequately cleaned the area, including vacuuming 
if necessary. Also check that the customer has removed any sharp 
edges from cable ducts to prevent personnel injuries or cable 
damage. Underfloor cables should be installed before the units 
are positioned. 


Storage Facilities 


Customer storage facilities should be checked to insure that the 
facilities are suitable for file storage and offer adequate 
security and fire protection. The FSR storage area should be 
checked to insure that adequate space has been provided for 
equipment . storage and the required number of convenience 
receptacles are present. 
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In addition to the standard FSR tools and test equipment, the 
following special tools and test equipment will be useful for 
pre-installation checking. 


@ Oscilloscope, Tektronix Model 422 
@ AC Voltmeter (1/2% accuracy or better) 
e Sling Psychrometer 


e@ tThree-foot carpenter’s level 


Manpower Allocation 


A sample guide for manpower assignments is shown in Table 2-1. 
The times shown are for a system composed of three disc drives, 
three ..tape units, one card reader/punch and one printer. The 
system is) assumed to have no unforeseen technical problems and 
all pre-installation preparations are assumed to be complete. In 
addition, the time estimate is based on installation by personnel 
familiar witn the MRX/40/50 system, two men to a shift. 
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TABLE 2-1. SAMPLE MANPOWER ALLOCATION 


ACTIVITY DURATION (HRS.) 


Supervise unloading 


Unpack and position equipment 8 
Install sub-floor cabling 8 
Connect cabling 2 
Perform voltage checks 6 
Perform off-line checks 4 
Perform micro-diagnostics 8 
Perform dbadnese eee 12 
Perform system check A 


Install skins and covers 


sample System Contains: 


3 Dise Drives 

3 Tape Units 

1 Card Reader/Punch 
1 Printer 


SYSTEM CABLING DATA 


All cables are shipped in the same container with their 
respective "FROM" unit*. The documentation supporting the cable 
shipment is contained in the packing list attached to the cutside 
of the processing unit shipping container. 


*The "FROM" unit is the most remote device by cabling from the 
Processing Unit. This convention applies to all types of cables 
except primary cords and signal cabling for communications 
equipment. See Section 6 of the Field Support Site Planning 
Manual for more details. 
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Cable Identification 
System cables are identified by part number tags attached near 
both ends of each cable. A third tag denoting the engineering 
change (EC) level of the cable is attached near one end of the 
cable (see Figure 2-2). After removing all cables from their 
respective cartons, check them against the shipping list and the 
system requirements. Damaged or omitted cables should be reported 
to the field manager. 
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The last device on the disc multiplex cable and the last device 
on both selector channels (bus and tag cables) must be 
terminated. The bus and tag cable terminator part numbers are 
700063 and /00064, respectively. The multiplex cable terminator 
part number is 203202. Bus tag, and disc multiplexer cable 
terminators are shipped inside the Processing Unit table. 


Cable Placement 


Sub-floor cables. must be installed prior to positioning the 
equipment. Cables to be installed at floor-level should be sorted 
and routed between equipment after positioning. Cables at 
Floor-level will require protective ramps. Place bus and tag 
cables so. that a dark plug will connect to a light receptacle and 
vice versa (see Figure 2-2). 


System Grounding Cables 


In addition to the normal grounding provided via the I/0 and 
power cables, a supplementary "star" grounding must be installed 
on each component not powered directly from the computer. "Star" 
grounding refers to the physical geometry of the wiring scheme. 
Using this technique, the computer is made the center of the 
system with radiating ground wires to ali of the peripheral 
devices involved (see Figures 2-3 and 2-4). 


ENGINEERING CHANGE LEVEL 


Figure 2-2. 
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Input Power Transformer Adjustment 


As a convenience in ordering and manufacturing machines, all 
supply voltage transformers in the Processing Unit are pre-tapped 
at the factory for an input voltage of either 208 VAC for 60-Hz 
machines or 220/380 VAC for 50-Hz machines. If the input voltage 
at the particular site is different from these two values, the 
transformer taps must be changed accordingly. Information for 
naking these changes is found in the following Primary Input 
Voltage Adjust drawings in Volume 1 of the Support Diagrams 
Manual: 507092 for Version 4 machines, 507089 for Version 5 60-Hz 
machines, and 5070088 for Version 5 50-Hz machines. If necessary, 
refer to drawing 504472 in Volume 1 for locations of terminal 
blocks, 


|. Have delivering carriers or other trained personnel move 
packages to system site before unpacking. 


2. ‘Prior to unpacking, make an inspection of all package exter- 
iors. If damage to exterior of package is note, contact 
carrier to make physical examination of damage. Carrier 
is required to complete a sign of damage report form. 

If no damage is noted, continue with next step. 

3. Proceed to unpack units in accordance with unpacking instruc- 
tions fastened to outside of each carton. (Small parts such 
as card extenders, test cards, and special set-up tools are 
shipped in a separate package inside the shipping carton for 
each unit.) 

4. After unpacking each carton, inspect the unit for damage, 
loose or missing parts, etc. Particular attention should be 
paid to the following items: | 
@® breakage or incorrect assembly 
@® Bent, broken, or pushed out pins 
@ Loose strands or wire or frayed insulation 
@ Loose logic cards or incorrectly placed logic cards 
@ Loose or missing nuts, bolts, or foreign objects 
e Cuts in cables 


e Improperly seated or broken indicator lamps 
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e Levers, knobs, and switches for proper operation 


Items that cannot be repaired on site should be reported to 
the field manager. 


Place equipment in locations specified by the customer’s 
site plan. 


Remove transport dollies under Processing Unit (Figure 2-5) 
as follows: 


a. Jack up rear of processing unit. (Block unit up for 
safety.) 


b. Remove rear processing unit dolly. Remove blocks and jack. 


c. Jack up processing unit bat wings. (Block unit up for 
safety.) 


d. Remove processing unit bat wing dollies. Remove block 
and jack. 


Immobilize Processing Unit by screwing jack pads down and 
level using carpenter's level. 


Refer to installation section of OEM manuals for any special 
installation instructions for the peripheral devices. 


Before discarding packing material, examine for small parts 
that may have been missed. Also, do not throw away any 
returnable unpacking tools. 


ASSEMBLY 


Open two magnetic latches securing L-shaped door to left of 
System Control Panel. 


Release two spring-lock fasteners securing Panel door on left 
side of door. 


Open Panel door to gain access to large bolt hole centered 
behind bottom of Panel door. 


Attach operator”’s table to front of CPU by means of bolt 
through bolt hole and two bolts in lower unit. 
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a@) REAR CASTER DOLLY 


Figure 2-5. Processing Unit Transport Dollies 


/. 
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Lift top cover of card reader/punch to gain access to 
reader/punch assembly. 


Locate shipping block on right side of reader/punch assembly. 
This block is located behind the triangular assembly mounting 
bracket, as shown in Figure 2-6. Ouring shipment, this block 
is oriented in a downward position to immobilize the assembly, 
as shown in the figure. During operation, however, the block 
must be swung upward so that the assembly may float freely 

to prevent possible cracking of the frame casting during 
operation. Loosen screw and swing block upward. 


Check installation of sections of card reader, tape sub- 
system, and disc subsystem for removing shipping blocks 
in these devices. 
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In the following procedures, refer if necessary to Figure 4-1 for 
locations of all connector panels and other assemblies. 


GRUUND WIRE CONNECTIONS 


Remove left side panel from processor by pulling bottom out 
and lifting up. 


Raise right side panel to maximum height. 


Remove panels that cover the I/0 signal and power connectors 
from under operator’s table. These connectors are shown in 
Figures 2-/ through 2-11. 


Connect green ground wires between ground terminals on each 
peripheral device and individual terminals on T801 (Figure 
2-9). Locations of ground terminals on each peripheral 
device are shown in Figures 2-12 through 2-1/7. All terminals 
on T301 may be used except terminal 1. 


READER/PUNCH 
ASSY SPRING 


Figure 


2-6. 
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wm 


SWING UP AND OUT 
OF WAY TO ALLOW ASSY 
TO FLOAT FREELY 


Card Reader/Punch Shipping Block 
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DISC 
UNIT 
CONN. 
LINE CONSOLE 
PRINTER READER 
CHANNEL 1 
DISC 
MUX 
CONN. 
P15 
MULTIPLEXER 
CHANNEL 2 


*CONNECTOR HOLES 
PRESENT BUT NOT 
USED 


Figure 2-7. I/0 Panel 


STANDARD EPO 


PIN1 = UNIT SOURCE 

PIN2 = EPO CONTROL 

PINS = SYSTEM SOURCE 

PIN4 = POWERING COMPLETE 
PINS = POWER HOLD 

PING = POWER PICK 


tigure 2-8. 
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P27 P26 
MASTER TWO 
SYSTEM SYSTEM 


P26 P24 
(BLANK) | (BLANK) 
P23 P22 
UNIT UNIT 
7 6 
P21 P20 
UNIT UNIT 
5 4 


Cc 
NZ 
4 


P19 P18 
UNIT 

3 

P17 P16 
UNIT UNIT 
1 0 


EPO PLUGS 


EPO CABLE PLUG PINS 


EPO Distribution Panel 
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TB3 


1 
2 
3 
4 DIALER TBS 
5 
6 24V 1 O O 
COLOR CODE 
7 GND 2 O O UNUSED ad 
50 Hz 60 HZ 
SEE 8 3 O O Ae 
tad 
Sea tices 9 LINE 4 O O ——» BRN BLK 
10 NEUT 5 Oo Oo SAWEa — - BLU WHT 
11 GND 6 O O ——m GRN/YEL GRN 
12 LINE 7 O O —~ BRN BLK 
13 NEUT 8 O oO POWER —"—- BLU WHT 
14 GND 9 O O ——r GRN/YEL GRN 
15 CARD 
18 READER 
17 
18 
19 
20 
21 
TB2 
SEE ‘AC 
POWER IN" 
SYSTEM 


_ 781 GROUND 


Figure 2-9. AC Distribution Panel 
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PLUG AMP COLOR AWG 
PINS: RATING _CODE  _SIZE_ 
1 PHA A PHA —— » 16A BLK  12AWG 
2 PHB B PHB ——»16A RED 12AWG 
3  =PHC Cc PHC ——16A WH 12 AWG 
4 GND )-—~J30"—( D GND ——»16A GRN =: 12 AWG 
5 120V E 120V ——» 8A BLK 16AWG 
6  120VN F 120VN —t» 8A WH 16 AWG 
7 GND G GND ————_————» SHIELD 
8 PHC A PHC ——p16A BLK 12AWG 
9 PHA B PHA -——_w16A RED 12 AWG 
10 PHB om PHB ———>16A WH 12 AWG 
11. GND )-—v31"-( oD GND ——-»16A GRN  12AWG 
12 120V E 120V ——» 8A BLK 16AWG 
13. 120VN F 120VN —> BA WH 16 AWG 
14 GND G GND ———_________» SHIELD 
15 PHB A PHB ——»16A BLK  12AWG 
16 PHC B PHC —__»16A RED 12AWG 
17 PHA Cc PHA ——> 16A WH 12 AWG 
18 GND \-— 32*/ D GND ——» 16A GRN  12AWG 
19 120V E 120V ——} 8A BLK $16AWG 
20 120VN F 120VN — 8A WH 16 AWG 
21. GND G GND —_——» SHIELD 
*MRX PART NO, 
005040-6 
CONDUCTOR 
POWER CABLE, 
THREE CABLES 
AC POWER CABLE PROVIDED. 
FEMALE PLUG 


6 
8 6 


B 
Oo 


OO O> 


PINS USED: ALL 


Figure 2-10, 


Peripheral 


MALE PLUG 


NOTE: 
THESE CONNECTIONS 


NOT REQUIRED FOR 
50-HZ MACHINES 


Power Lines 
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A 'B Cc GND 


BLACK 
RED 
WHITE 


GREEN/YELLOW 


POWER CABLE 
SHIELD CONNECTION 
(IF USED) 


BROWN 
BROWN 
BLACK 


BLUE 
GREEN/YELLOW 


~ b. 50 HZ CONFIGURATION 
NOTE: 


AFTER INSTALLING POWER LINES, 
CHECK FOR PROPER FAN ROTATION. 
IF IMPROPER, CHECK CUSTOMER'S 
MAIN SUPPLY. 


Figure 2-11. AC Power In 
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CARD 
READER 
REAR 


TWISTED PAIR 
CABLE TO 504502 
1003 IN CPU 


Figure 2-12. 8010 Console Card Reader Cable Connections 


1240 
REAR 


SIGNAL 


Gre # 
TWISTED PAIR 112411 
CABLE TO 206 TBOS 
1001 IN CPU 


Figure 2-13. 1240 Console Cable Connections 
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J12 J11 
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Piz in CPUOR | 
TBO1 (CPU) GRP # 231 DAISY-CHAINED 
TO OTNER DEVICE 
GRP # 247 OR 257 
AC IN 
GRP _# 232 P16—>P27 (CPU) 
DAISY- GRP #031 OR 261 
CHAINED BUS IN 


FROM NEXT P30, P31, P32 IN CPU 
DEVICE GRP_# 237 OR DAISY-CHAINED 
[TAG iN GRP # 031 OR 251 TO OTHER DEVICE 


*PLUG IN TERMINATOR IF 
NOT DAISY-CHAINED 
TO ANOTHER DEVICE 


**REMOVE POWER PANEL 
COVER TO CONNECT 
WIRE TO GROUND LUG 
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READER/ 
PUNCH 
FRONT 


OFFLINE TEST MODE 


O 


ON LINE 


P16 ~~ P27 (CPU) 


READER/ 
PUNCH 
REAR 


DAISY-CHAINED 
FROM AC IN OF 
NEXT DEVICE 


_P29, P30, P31 IN CPU OR 
DAISY-CHAINED TO 
OTHER DEVICE 


TBO1 (CPU) 


TWISTED PAIR CABLE 
TO 1C23 (CPU) 
*REMOVE POWER PANEL 
COVER TO GAIN ACCESS 
TO SIGNAL CONNECTOR 


Figure 2-15. 8025 Card Reader/Punch Cable Connections 
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MASTER 
DRIVE 
REAR 


(BUS IN) 
Ji 


arp # —s P14 INCPUOR 


BUS 261 DAISY-<CHAINED 
HN TO OTHER 
DEVICE 
DAIGY- 
a 
P13 IN CPUOR 
TAG DAISY-CHAINED 
IN TO OTHER DEVICE 
*PLUG IN 
TERMINATOR TBO1 (CPU) 
1¥ NOT DAIBY- 
CHAINED TO P16-->P27 (CPU) 


ANOTHER DEVICE 


* 
"REMOVE BLACK P30, P31, P32 IN CPU OR 


COVER TO CON- DAISY-CHAINED TO 
NECT WIRE TO OTHER DEVICE 
GROUND LUG 


Figure 2-16. 3237 Master Tape Drive Cable Connections 
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DISC DRIVE 
CABINET FRONT 


Te 


BUS 
EN UNIT 
J3 J5 


AC IN 


CABLES ROUTED THROUGH 
MOLE IN CABINET BOTTOM 


GRP # 267 


P30, P31, P32 

ae oe , 10 

AP i wee P04—>P12 CONNECTOR 
PANEL (CPU) 

: ae pis 


*EPO IN UNIT CABLE 
**PLUG IN TERMINATOR P/N 203202 


1f NOT DAISY-CHAINED TO ANOTHER 
Ot8C DRIVE 


Figure 2-17. 1664 Disc Drive Cable Connections 
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POWER AND SIGNAL CABLE CONNECTIONS 


Connect power and signal cables between the CPU and _ the 
peripheral device in accordance with the procedures below. (In 
Figures 2-12 through 2-17 referenced in these procedures, 
orderable cables are identified by cable group number’ and 
non-orderable cables by part number. In adition usage of the 
terms "FROM" and "TO" as cable origin/destination points is as 
defined in Section 6 of the Field Support Site Planning Manual.) 


Power Cable Connections to [B05 


Peripheral devices which require 120 VAC 60 Hz or 230 VAC 50 Hz 
single-phase power are supplied with this power from cables 
connected to 1805 under the operator’s table. This terminal board 
permits connection of two power cables, which wil! usually be 
used to supply power to the 8010 console card reader and 1240 
console. Connect the terminal ends of these cables to T3305 as 
follows: 


Wire Color Signal Terminal 
8010 Green Grd TB05-9 
Console { nie Neutral TBOS=-8 
Card Reader \(third wire) AC TB05-7 

Green Grd 1305-6 
1240 {sinice Neutral TB05-5 
Console (third wire) AC TBO05-4 


8010 Console Card Keader Connection 


Connect the card reader to the CPU as described below. Locations 
of connectors on the card reader are shown in Figure 2-12. 


1. Connect power cable between card reader power receptacle 
and source of 120 VAC, 1@ power (TBOS pins 7, &, and ¥Y 


2. Connect twisted-pair signal cable between card reader 
signal receptacle and CPU back panel pins at 1€03. At 
CPU, plug with black wires (grounds) connects to pins 
4 through 42 (left column) and plug with white wires 
(signals) connects to plugs 3 through 41 (right column). 


SECTION 2 PAGE 25 


1240 Console Co i 


Connect the console to the CPU as described below, Location of 
connectors on the console are shown in Figure 2-13. 


1. Connect power cable between console power receptacle and 
source of 120 VAC, 1 power (TBO5 pins 4, 5, and 6). 


2. Connect twisted-pair signal cable between console signal 
receptacle and CPU back panel pins at 1001. At CPU, 
plug with black wires (grounds) connects to pins 60 
through 98 (left column), and plug with white wires 
(signals) connects to pins 59 through 97 (left column). 


Peripheral Power Line (PPL) Cable Connection* 


Peripheral devices which require three-phase power are supplied 
power by means of three PPL cables from the CPU. Up to nine 
devices can be powered from these cables, three devices per 
cable. Connections are made to each peripheral device in 
daisy-chain fashion via the AC IN and AC OUT receptacles in each 
device. To maintain optimum phase loading from one device to the 
next, each device rotates the phase fed to the next device by one 
phase leg. The three PPL cables are connected to the CPU by means 
of a junction box located under the operator’s table to the lower 
right (Figure 2-18). This junction box, in turn, is fed with 
three-phase power from TB0O3. Connect cables from the junction box 
to TBO3 in accordance with the information below: 


Terminal 
DISC GRP 1 DISC GRP 2 DISC GRP 3 


Large Black TBO3-15 TBO3-8 TB03-1 
Large Ked TBO3-16 TB03-9 TB03-2 


Large White TBO3-17 TB03-10 TBO3-3 
Large Grn/Ylw | TB03-18 TBO3-11 TBO3-4 
small Black TBO3-19 TBO3-12 TBO3-5 
Small White TBO03-20 TBO3-<13 TBO3-6 
Grd Shield — TBO03-21 TBO3-14 TBO3-7 


* These connections are not required for 50 Hz machines. 


Figure 2-18. 
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JUNCTION BOX 
(LOWER RIGHT 


UNDER TABLE) 
200392 (PPL 1) 
UP TOS 
ee) DEVICES 
200392 (PPL 3) (3 PER CABLE) 


PPL Cable Connections 
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NOTE 
When the daisy-chain method is used to supply 
3-phase power to the devices discussed below, 
the following restrictions must be heeded: 


a. All disc drives must be powered from the 
PPL s. 


b. No more than three devices may be daisy- 
chained on one cable. 


c. Disc drives may not be daisy-chained on a 
cable with other devices. 


d. Power may not be daisy-chained through a 
tape subsystem to another subsystem. 


b120 Line Printer Connection 


Connect the line printer to the CPU as shown in Figure 2-14. 
Power cabling is subject to the restrictions of the preceding 
Note. 


8025 Card Reader/Punch Connection 


Connect the card reader/punch to the CPU as shown in Figure 2-15. 
Power cabling is subject to the restrictions of the preceding 
Note. At the CPU, connect the signal plug with black wires 
(grounds) to pins 58 through 96 of 1C23 and signal plug with 
white wires (signals) to pins 57 through 95 of 1C€23. 


3237 Master Tape Drive Connection 


Connect the tape drive to the CPU as shown in Figure 2-16. Power 
and signal cabling are subject to the restrictions of the 
preceding Note. 


3664 Disc Drive Connection 


Connect the disc drive to the CPU as shown in Figure 2-17. Power 
cabling is subject to the restrictions of the preceding Note. 
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FINAL CONNECTIONS 
1. Plug terminators, P/N 501220, into unused power sequence/EPU 
receptacles in power sequence control panel. 


2. Connect wire end of main power cable to TB0O2 as shown below. 
Route wires through hole in bottom of terminal board box. 


wire Signal Terminal 
black DA TBO2-1 
Red O8 TBO2-2 
White pC TBO2=3 
Blue (if used) Neutral TBO2-4 
Grn/Ylw Grd TBOw=5 


If power cable is shielded, connect shield wire to terminal 


* 


POST-INSTALLATION CHECKOUT 


TERMINAL BLOCK CHECKS 


Check to see that screws are tight on the following terminal 
blocks and other assemblies. Refer to drawing 504472, Terminal 
Block Locations, in the 7200/7300 Processor Support Diagrams 
Manual for locations. 


1. TBI, T82, TB3, TBSs fuse blocks F4, terminals A, 8, and 
C; C81, terminals 1 through 6; KP2, terminals 1 through 
6 and Ci and C2. All assemblies located on AC 
distribution unit. 


2. Th6, TB7, TB8, TBY, TBS50, also grounds to frame on TBS5. 
Check that relays KP3, 5, and 6 are seated correctly. 
All located on AC switch assembly. 


3. 1812, 1TB13, on auxiliary and storage transformers. 


4. 858 (SCR gates) located above SCR s. Check that PC 
module is located correctly. 


5S. Tighten all Phillips head screws on chassis 3 backpanel. 
Look for loose screws and washers. 


6. 
/. 
8. 
9. 


RESISTANC 


Make resi 


i. 


supply 


+5 2B 
+5 C 
~5 
+3 
+12 
-~12 
+19 
+23 
+24 
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TB59 on logic bulk supply transformer. 
TB10, TB11 on +24V control supply. 
TB65 on lamp supply (swing open System Control Panel). 


TB54 on DC common bus right (front) end. 


E CHECKS 


stance checks as follows: 


Check for short circuits from supply to ground and be- 
tween supplies by performing resistance checks in 
accordance with Table 2-2. (Refer to drawing 504480, 
Busing System in the Support Diagrams Manual for 
locations of buses). 


Check resistance between +24 VOC control supply heat 


sink and frame (ground). Resistance should be at least 
2.5 ohms. 


TABLE 2-2. WKESTISTANCE CHECKS 


Nominal 
Reading ohms 


Meter To 
Ground 


Meter From 
Supply Output 


Bus 2 Bus 4 oO 
Bus 3 Bus 4 «3 
3E03-LL bus 4 38 
3E03-UR Bus 4& 05 
3BEO4-LL Bus 4 | 
3EO4&-UR Bus 4 8 
3CO2-LL Bus 4 25 
3CO2-UR Bus 4 

Bus 7 Bus 4 

Bus 6 Bus 4 

TB11-7 TB11-3 

TB65-9 TL65-11 


NOTE 


Kesistance readings may vary from those given and 
therefore, are listed as a guide only. fo obtain 
second reading, reverse ohmmeter leads after 
making first reading. . 
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VOLTAGE CHECKS 


Check voltages in system as follows: 


Is 


/. 


Pull all logic and memory modules in chassis 1 and 2 
except 1A01. There is no need to remove them completely, 
just far enough to disengage pins. 


Check that the following circuit breakers are set 
(pushed in): 


a. CB2 (+12 VOC), CB3 (-12 VDC), and CB4 (storage) at 
rear of machine on left side. 


b. Logic drive supply CB located on supply above the 
auxiliary/storage transformer (left side). 


c. +24 VDC control supply CB. 


Check that all modules in chassis 3 are pushed fully 
home. (If this is not done, it is possible to have a 
short-circuit from the backpanel to a module. 


Plug receptacle end of main power cable into three-phase 
power source. 


Turn main power switch S1 (located near bottom of AC 
distribution panel on right side) to ON. Check that 
POWER OFF lamp on System Control Panel Jights. 


Press POWER ON button. POWER ON and POWER OFF lamps 
should stay on together for about 15 seconds, then POWER 
OFF lamp should go out. This shows that the power up 
sequence is complete. 


Check blower for correct rotation (air upwards). If 
blower runs backwards, turn power off, disconnect 
supply, and check color-coding of main power cable wires 
to 782. If wired correctly, check phasing of customer’s 
power mains. 


Check all voltages using the DEVIATION METER and voltage 
selector in the top section of the System Control Panel. 
(If cover is closed, open by placing thumb in upper 
right corner of cover and pressing down.) All voltages 
should be within +5%, except the 24 VDC control and 28 
VOC lamp suppies which may be +10%. 
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EMERGENCY POWER OFF (EPO) CHECKS 


The emergency power off capability cannot be checked directly by 
pulling the EMERGENCY PULL knob on the System Control Panel 
because — of possible equipment damage that might result, 
Therefore, an indirect procedure is used as described below: 


1. Shut down system power by pressing the POWER OFF push- 
button on the Panel. 


2. Pull the EMERGENCY PULL knob and listen for the ErdQ 
relays to unlatch. 


3. Attempt to restore power to system by pressing the POWER 
ON pushbutton. It should be impossible to do so until 
the EMERGENCY PULL knob’ is manually reset. (Reset by 
opening Panel door and pressing up on catch to left of 
switch looking from rear.) 


SHARED RESOURCES OPERATIONAL CHECK 


Make an operational check of the shared resources (CPU and MS) as 
Follows: 


1. Insert the following modules into chassis 1 and 2, one 
by one, while monitoring +5 VDC on the bus corresponding 
to each chassis row? 


ae 1A02 through 1430 (both +5 and -5 VDC must be moni- 
tored when AT module at 1A12 is inserted. 


be. 1816 through 1824 and 1826 through 1829 

ce 1009, 1010, and 1C113; and 1C03 through 1C06 
(if system has card reader) or 1C€23 through 
1C27 Cif system has reader/punch) 

do 2Al1, 2A12, 2B11, 2B12, 2C11, and 2Ci2. 

CAUTION 

Turn system power off by pressing POWER OFF 
pushbutton when inserting or removing HH 
modules. 


Za Insert HH modules in rows A, B, and C. 


3. Load CPU1, CPU2, and CPU3 micro-diagnostic programs from 
cards using the card reader or reader/punch. (Refer to 
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the listing for operating procedures.) Run the 
micro-diagnostics under marginal voltages of +5, +4.7, 
and +5.3 VOC. (Before running margins, adjust +5 VDC to 
exactly +5.0 VDC via LOGIC A pot so that voltage margins 
will be within tolerance.) 


Load the main storage micro-diagnostics from cards. 
(Refer to the listing for operating procedures. ) 

Run the routines under the following timing and voltage 
margins. Each margin should be tested for about two 
minutes for a 16K byte memory and about 5 minutes for a 
65K byte memory. (Before running margins, adjust +19.8 
VDC to exactly +19.8 VDC via MAIN STORAGE pot so that 
voltage margins will be within tolerance. ) 


a. Voltages normal - Timing switch on 2813 in the 
normal (up) position. 


b. Voltages normal - Timing switch in the middle 
position. 


c. Voltages normal - Timing switch in the down 
position. 


d. V(ss) (+19.8 volts) up 5% to 20.8 - Timing normal. 


e. V(ss) at 20.8 - Timing switch in the middle 
position. 


f. Voss) at 20.8 - Timing switch in the down position. 
g. Vi(ss) down 5% to 18.8 - Timing normal. 


h. V(ss) at 18.8 - Timing switch in the middle 
position. 


i. Vss) at 18.8 - Timing switch in the down position. 
Return timing and voltage to normal. 


Load the standard microcode into control storage from 
cards. 


Load Quick Look, Control, and Command MLI diagnostic 
programs (part of the Design Verfication Routines set) 
cards. kun these diagnostics under the voltaqe and 
timing margins described in Step 3. 


Repeat Step 6. 
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DISC SUBSYSTEM UPERATIUNAL CHECK 


Make an operational check of the disc subsystem as follows: 


1. 


2. 
oe 


Insert IFA modules in the following locations while mon- 


ftoring the chassis 1, row B +5, -5, +12, and -12 VDC 


buses: 
1801 1810 1B13 
1B02 1311 iB1l4 
1BO9 1B12 1B15 


Load and run the Disc Checkout diagnostics. 

Load and run the Disc Exerciser diagnostics under 
control of the Maintenance Monitor. Select all available 
subtests and run each under the voltane marain 
conditions listed below: 

a. +5 VOC A for chassis 1, row B at § VIC 

b. +5 VDC A for chassis 1, row B at 5.3 VOC 


ce. +5 VOC A for chassis 1, row B at 4.7 VDC 


‘Repeat step 3 for all UNIT connectors Jé& throne 


42hY CUNSULE OPERATIONAL CHECK 


Make an operational check of the 1240 Console as follows: 


ies 


~~ 


Insert ICA outbound register and queue modules in 1C14 6 
1€15, and ICA channel O modules in chassis 1, row Dy, whi 
monitoring the +5 VDC bus. (Refer to module placerent 
map, if necessary, to determine which modules are 
associated with channel 0.) 


Load and run the Communication Checkout diagnostics to 


check out the Console connected to channel 0. 


Repeat Steps 1 and 2 to check out other channels of the 
system. If necessary, reconnect the terminal device to 
modules associated with these other channels. 
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BASIC DATA CHANNEL OPERATIONAL CHECK 


Make an operational check of the basic data channels as follows: 


Ly 


Load the JOC Checkout and Card Reader Exerciser 
diagnostics. Run these diagnostics to check card reader 
read operations under marginal voltages of +5, +4.7, and 
+5.3 VOC, 


Insert the IRPA modules in locations 1€23 through 1C2/, 
one by one, while monitoring the +5, -5, +12, and -12 
VDOC buses. 


Perform a reset/load and run the micro-diagnostics. 


load the [OC Checkout and Reader/Punch Exerciser MLI 
diagnostics. Check both reader and punch devices under 
marginal voltages of +5, +4.7, and +5.3 VDC. 


Insert BDC2 external interface module 1C02 while 
monitoring the +5 VDOC bus. 


Load and run the [OC Checkout and Printer Exerciser 
diagnostics under voltage margins of +5, +4.7, and +5.3 
VDC. 


Insert B0C1 and BDC2 assembly/disassembly modules 1C01 
and 1C02 while monitoring the +5 VDC bus. 


Load the [0C Checkout diagnostics. Use these diaqnostics 
to check BDC devices in assembly/ disassembly mode (not 
byte mode). 


Remove BDC2 external interface module 1C02 and insert 
BOC1 external interface module iCQl. 


Remove line printer bus and tag cables connected to P14 
and P13 (BDC 2) and re-connect to P29 and P28 (BDC 1). 


Load and run the JOC Checkout diagnostics to check the 
printer under voltage margins of +5, +4.7, and +5.3 VOC. 


Using the IQC Checkout diagnostics, perform simultan- 
eous checks on the card reader and reader/punch (BDC 2) 
and line printer (BDC 1). Make each check under voltage 
margins of +5, +4.7, and +5.3 VDC. 


Using the JOC Checkout diagnostics, check the printer 
in the assembly/disassembly mode. 


Remove BDC 1 external interface module 1C01 and insert 
BDC 2 external interface module 1C02. 
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15. Remove line printer bus and tag cables connected to P29 
and P28 (BDC 1) and re-connect to P14 and P13 (BOC 2). 


16. Using the [0C Checkout diagnostics, perform simultan- 
eous checks on the card reader, reader/punch, and line 
printer (all BDC 2). Make each check under voltage 
margins of +5, +4.7, and +5.3 VDC. 


17. Run the Card Reader, Reader/Punch, and Line Printer 
Exercisers simultaneously under voltage margins. 


18. Insert BDC 1 external interface module ICOl. 


19. Connect tape drive bus and taq cables to P29 and P28 
(BDC 1). 


20. Using I0C Checkout and Tape Exerciser diagnostics 
check all tape drive functions. 


SYSTEM TEST UNDER BIAS CONDITIONS 


Check the system with diagnostics under bias conditions in 
accordance with fable 2-3. Check voltage percent deviation with 
digital voltmeter. 


INSTALLATION KEPORT 


eee TRIED Cer eP ERIE 1 aN Pm Nets Ce PNET TONES 


Upon completing installation of the system, fill out MRX/40/50 
Installation Report form MEG/FS 7167. 


TABLE 2-3. BIAS TESTING 


+5 A&Bl+5 A&B {+5 A, +54 1+5 A, -5% 
P/S, +5% 1P/S, -5% }*9 B, -5% [+5 B, 45% | 
CPU1 
CPU2 
CPU3 


+5 A &BY+5 A&B IMS P/S MS P/S A&B, +5% {A & B, -5% | MS TIMING 
P/S, +54 | P/S, -5% | +52 -5% MS, -5% MS, +54 [+ & = 


CONTROL 
COMMAND | 
QUICKLOOK 


+5 A&BI4+5 A&B +5 A, +541 45 A, -5% 4] MS P/S +5% [MS P/S, -5%] MS TIMING 
P/S,'+5% 1 P/S, -5% [+5 B, -5%.1 +5 B, +5%/A &B, -5%Z 1A & B, +5% | + & - 
as E w/o ECC 
TORAGE w/ECC 
+5 A&BIL+5 8 &BI+5 A, +5%]1 45 A, -5% 
P/S, +5%1 P/S, -5% 1+5 B, -5%1+5 B, +5% 
IFA 
IRA 
IRPA 


CHANI 
CHAN2 


| 1240 : 
COMM ICA | | | | 


€ NOILIAS 


ABV 


9€ 
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SECTION 3. OPERATING DATA AND PROCEDURES 


INTRODUCTION 


eee Taner LA | Mcrae pnp 


This section provides a functional description of each switch and 
indicator on the System Control Panel. Also included = are 
step-by-step procedures for the most commonly used operations 
which may be executed through the panel. 
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Controls and indicators on the System Control Panel are divided 
into five groups: 


e Operator Group 

® Programmer Group 

e Maintenance Group 

@ System Activity Display Group 

e Communications Activity Display Group 
The following paragraphs provide a functional description for 
each control and indicator on the panel. The descriptions are 
arranged by panel group, starting with the bottom right control 
in each group and proceeding in a leftward and upward manner. The 
System Control Panel is illustrated in drawing 506104, Console 
Component Locations, in the Support Diagrams Manual, Volume 1. 


HOTE 


All pushbuttons are of the momentary-action type unless 
otherwise specified. 
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OPERATOR GROUP 


@® EMERGENCY PULL Knob 


When pulled, instantly removes all power from system except AC 
power to and OC power from the +24 vde control supply (does 
not go through normal power-down sequence which is the case 
when using POWER OFF pushbutton). 


NOTE 


The EMERGENCY PULL knob is) not meant for normal 
“power-off" sequencing since it can cause extensive 
equipment damage when pulled. Whenever this switch 
is used to remove power from the system, power 
cannot be reapplied until a mechanical interlock 


within the cabinet is released. (This is a 
maintenance activity.) Thus, the EMERGENCY PULL knob 
is intended to be used only in emergency situations 


(circumstances involving a safety hazard). 


@® POWER OFF Pushbutton/ Indicator 


Turns system power off when POWER MODE switch is in LOCAL. 
This switch assures proper power-down sequencing. (The POWER 
UFF pushbutton has no effect while the POWER MODE switch is in 
REMOTE. ) 


NOTE 


The POWER OFF indicator will be lit unless one of 
the following conditions exist: no primary power is 
available, the Main Disconnect switch is off, the 
EMERGENCY PULL knob has been pulled, or power is on 
(that period between the completion of a power-up 
sequence and the initialization of a power-down 
sequence). 


@e POWER ON Pushbutton/Indicator 


Turns system power on when the POWER MODE switch in the 
Maintenance Group is in LOCAL. This switch insures proper 
power-up sequencing. (The POWER ON pushbutton has no effect 
while the POWER MODE switch is in REMOTE.) 


rs NOTE 


Upon completion of the power-up sequence, a 
Reset/Load sequence is automatically initiated. 
Moreover, at completion of the Reset/Load sequence, 
an Autoload sequence is automatically initiated 
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provided the maintenance mode has not been selected. 


Further detail is provided in the procedures for 
loading CS and MS in either the operator or program 
mode, 


AUTOLOAD Pushbutton 


Causes main storage to be loaded, starting at a location in 
Control Storage determined by the microprogram subroutine with 
data obtained either from disc drive zero (when LOAD SELECT 
switch is in DISC) or from cards (when LOAD SELECT switch is 
in CR or &/P). Starting addresses of the microprogram load 
routines are 0113 (hex) for a load from disc and 0112 (hex) 
for a load from cards. 


LGAD SELECT Switch 
Determines input device used during a Reset/Load and/or 
Autoload sequence. Down position (R/P) selects card 
reader/punch as the input device. Center position (DISC) 
- selects disc subsystem as the input device. Up position (CR) 
selects console card reader as the input device. 
@ SPEAKER VOLUME Control 
Adjusts volume of the speaker located in upperright side of 
panel enclosure. This speaker is driven by the circuits 
associated with bit positions 13, 14, and 15 of the CONSOLE 
DATA REGISTER DISPLAY indicators. 
WwOTE 

The relative loudness levels of these bits throudch 

the speaker are these: bit 14 will be twice as loud 

as bit 13 and bit 15 twices as loud as bit 14, 
I/0 FAULT Pushbutton/ Indicator 


1/0 FAULT will light if any of the following conditions 
occur: | 


1. Channel 1 Transmission Parity Error 
2. Channel 2 Transmission Parity Error 
3. Channel 1 Control Check Error 


4. Channel 2 Control Check Error 
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5S. Burst Check Error (during a Reset/Load operation 
from disc) 


6. Failure of disc heads to retract during power-down 
sequence 


Pressing I/0 FAULT extinguishes the indicator. (Refer to 
individual JI/0 fault indications in the System Activity 
Display Group further in this section.) 


PROC FAULT Pushbutton/ Indicator 


PROC FAULT will light if any of the following conditions 
occur : 


1. Control Storage Parity Error 
2. Main Storage Parity Error 
3. DC Voltage Fault 
4. Over-Temperature condition 
Pressing PROC FAULT extinguishes the indicator except in the 


case of a DC Voltage Fault or an Over-Temperature condition. 
In this case, the cause must be corrected for the switch to 


have effect. 


ALARM (located behind Panel) 


Furnishes an audible signal when the LAMP TEST pushbutton is 
pressed or when any of the following conditions exist: 


1. Blower failure within the computer 
2. OC voltage fault 


3. Failure of disc heads to retract during a power-down 
sequence 


NOTE 


When blower failure or DC fault conditions exist for 
approximately 60 seconds, the power-down sequence is 


automatically initiated. If the heads fail to 
retract from a disc during the power-down sequence, 
DC voltages will be removed within the computer. The 


power-down sequence will stop at that point until 
the problem is corrected. 


SECTION 3 PAGE 5 


@ ALARM DISABLE Pushbutton/ Indicator 


Pressing this pushbutton, if the audible alarm is on, causes 
the alarm to stop and the ALARM DISABLE to illuminate. When 
the alarm condition is corrected, the ALARM DISABLE will 
extinguish. 


@ LAMP TEST Pushbutton 
Pressing this switch causes all indicators to light and the 
alarm to sound. Releasing the switch returns them to their 
prior state. 

@ RESET/LOAD Pushbutton 
Causes data to be read from either cards or disc = and 
transferred to either control storage and first-level decode 
address table or main storage, depending on whether the 
CONSOLE MODE SELECT selector is set to CS<WR or MS-WR and if 
the Maintenance Mode has been selected. Selection of cards or 
disc as input medium is determined by position of the LOAD 
SELECT switch. (See the procedures for performing CS loads for 
explicit instructions regarding the use of this pushbutton.) 
Upon completion of a Reset/Load operation from disc, an 


Autoload operation will automatically be initiated, providing 
Maintenance mode has not been selected. 


PROGRAMMER GROUP 


NOTE 
Controls within this shou are conditioned by the 
PROGRAM MODE pushbutton/indicator, except where 
otherwise designated. 
© CONSOLE MODE SELECT Selector 
Selects basic mode of operation for panel: 
RO-RU - register option read 
RO-WR - register option write 
RF-WR - register file write 


RF-kD - register file read 


SECTION 3 PAGE 6 


OFF - selector disabled 

MS-RD - main storage read 

MS-Wk - main storage write 

CS-RD =- control storage and first-level decode address 
table read or scan (enabled in Maintenance mode 
only) 

CS-4iIR - control storage write (enabled in Maintenance 


mode only, except during a Reset/Load operation) 


CONSOLE RUN Pushbutton 


Initiates the function selected on the CONSOLE MODE SELECT 
selector in a manner determined by the CONSOLE CONTROL SELECT 
switch. 


CONSOLE CONTROL SELECT Switch 


The three-position switch governing the way in which a 
selected console control operation is executed: 


STOP/STEP - stop and step 
NORMAL - run continuously 


BREAKPOINT - run as far as breakpoint (applies to CS-RD, 


CONSOLE MAIN STORAGE Switch 
NOTE 


This switch has no effect unless the relocation and 
Protection feature is installed. 


o 


This switch determines whether the contents of the 5S Reaqister 
are interpreted as a System or Physical Main Storage Address 
during Panel-initiated MS references; i.e., MS-RD or MS-WR. 
When in the RELOCATE (up) position, the contents of the S 
Register are interpreted as a System Main Storage Address and 
is converted by the relocation mechanism into a Physical Main 
Storage Address. When in the OFF (down) position, the contents 
of the S Register are directly interpreted as a Physical Main 
Storage Address and will bypass the relocation mechanism. 
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@e SYSTEM RESET Pushbutton 
The SYSTEM RESET pushbutton clears the following reqisters: 
1. EXTENDED REGISTER FILE 
Group [: Pu of all processor states 
Group Il: Busy/Active, Tie-Breaker, Control, Privi- 
leged, Boundary-Crossing, Control Storage 
Scan, Console Address, and Data, 
2. SHARED RESOURCE REGISTERS 


Au, Buy D, Su, Fuel, Fu-2, and Forced Carry Register. 


@® PROGRAM MODE Pushbutton/Indicator 
Pressing this switch enables those switches located in the 
programmer group area of the panel. The pushbutton is 
illuminated when Program mode is selected. 

@® CONSOLE DATA wWEGISTER SELECT Selector 
Selects one of eleven registers to be displayed by the CONSOLE 
DATA REGISTER DISPLAY indicators. (Does not affect the 
pushbutton function. ) 


Fu2 - Micro-Command Function register, rank 2 (enabled 
in Maintenance mode only) 


Ful - MNicro-Command Function register, rank 1 (enabled 
in Maintenance mode only) 


RTC - Real-Time Clock register (enabled in Maintenance 
mode only) 


CSS - Control Storage Scan register (enabled in Main- 
tenance mode only) 


B/A =~ Busy/Active register 
DATA - Console Data register 


D ~ Main Storage Data register (enabled in Maintenance 
mode only) 


Au - ALU Feeder register Au (enabled in Maintenance 
mode only) 


SECTION 3 PAGE 8 


- ALU Feeder register Bu (enabled in Maintenance 


mode only) 


- output of ALU (sum of Au and Bu) (enabled in Main- 


tenance mode only) 


- Boundary-Crossing register (enabled in Maintenance 


mode only) 


e CLEAR DATA Pushbutton 


Clears contents of Console Data register. 


@e CONSOLE DATA REGISTER DISPLAY Pushbutton/ Indicators 


Twenty pushbutton/indicators horizontally located as _ five 
groups of four bits each. These groups function as follows: 


1. 


Pushbutton/indicators XO —- X3 


NOTE 


These pushbutton/indicators are not functional 
unless the Relocation and Protection feature 
is present. 


In the presence of - the Relocation and Protection 


feature, pressing these pushbuttons will set 
corresponding bits in the segment tag portion of the 
Console Data register, causing the associated 


indicators to light. 


Pushbutton/indicators 00 - 15 


Pressing these pushbuttons will set corresponding 
bits in the Console Data register only, causing the 
associated indicators to light. During register 


display operations, however, the indicators liaht for 
corresponding bits set at the Fu2, Ful, RTC, CSS, 
B/A, DATA, OD, Au, Bu, SUN, or BC outputs as 
determined by the CONSOLE DATA REGISTER SELECT 


selector. 


The digital inputs to the Console Data register 
display lamp drivers in bit positions 13, 14, and 15 
are also used as inputs to the panel speaker drivers. 
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@ CONSOLE ADDRESS REGISTER SELECT Selector 


selects 
ADDRESS 


one of four registers to be displayed by the CONSOLE 
REGISTER DISPLAY indicators. (Does not affect the 


pushbutton function. ) 


S 
Su 


~ Main Storage Address register 


~ Control Storage Address register (enabled in 
Maintenance mode only) 


ADDRESS - Console Address register 


PE 


- Main Storage Parity Error Address register 
(enabled in Maintenance mode only) 


CLEAR ADDRESS Pushbutton 


Clears contents of Console Address register. 


CONSOLE ADDRESS REGISTER DISPLAY Pushbutton/Indicators 


Twenty pushbutton/indicators horizontally located as five 
groups of four bits each. These groups function as follows: 


1. 


Pushbutton/indicators XO - X3 
NOTE 


These pushbutton/indicators are not functional 
unless the Relocation and Protection Feature 
is present in the 7200/7300 computer. 


In the presence of the Relocation and Protection 
Feature, pressing these pushbuttons will set 
corresponding bits in the seqment tag portion of the’ 
Console Address register only, causing the associated 
indicators to light. During register display 
operations, however , the indicators light for 
corresponding bits set in the segment tag portions of 
the Ss Console Address, and PE registers as 
determined by the CONSOLE ADDRESS REGISTER SELECT 
selector. 


Pushbutton/indicators 00 - 15 


Pressing these pushbuttons sets corresponding bits in 
the Console Address register only, causing the 
associated indicators to light. Ouring register 
display operations, however, the indicators light for 
corresponding bits set in the Su, S, Console Address, 
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and PE registers as determined by the CONSOLE ADDRESS 
REGISTER SELECT selector. 


BREAKPOINT MODE SELECT Switches: 
1. WRITE DATA Switch 


When up (on), causes breakpoint stop at end of each main 
storage reference cycle in which data was written at 
breakpoint address. 


2. READ DATA Switch 


When up (on), causes breakpoint stop at end of each main 
storage reference cycle in which data was read at 
breakpoint address. 


3. READ INSTR Switch 


When up (on), causes breakpoint stop immediately after the 
machine language instruction is read at breakpoint 
address. 


4.0 RELOCATE/PHYSICAL Switch 
WOTE 


This switch has no effect unless the Kelocation 
and Protection Feature is installed. 


This switch determines whether the System or Physical Main 
Storage Address is compared with the Breakpoint Address 
selection. Additionally, this switch determines whether 
the System or Physical Main Storage Addresses are sent to 
the CONSOLE ADDRESS REGISTER DISPLAY indicators when the 
SELECT selector is set to the S position. then in the 
RELOCATE (up) position, System Main Storage Addresses are 
selected. When in the PHYSICAL (down) position, Fhysical 
Main Storage Addresses are selected, 


BREAKPOINT ADDRESS SELECT Selectors 


Five selectors which provide a hexadecimal stop address for 
processor state(s) operating in the breakpoint mode. Also 
applies to console mode, MS-RD, MS-WR, CS-RD, and CS-WR 
selections. 
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e PROCESSOR SELECT Selector 
Selects one of the eight processor states to execute in the 
mode selected by the corresponding PROCESSOR CONTROL SELECT 
switches. 

@ PROCESSOR RUN Pushbutton 
Starts the processor state selected by the PROCESSOR SELECT 
selector. 

@e PROCESSOR CONTROL SELECT Switches 


Eight three-position switches which place individual processor 
states in one of three modes: 


STOP/STEP - Stop and step selected processor state. 


NORMAL ~ Allows selected processor state to run 
continuously. 


BREAKPOINT - Allows selected processor state to run until 
a breakpoint-comparison equality occurs. 


MAINTENANCE GROUP 


@e POWER MODE Switch 
When in LOCAL position, places power on/off function under 
control of POWER ON and POWER OFF pushbutton/ indicators. When 
in REMOTE position, transfers on/off function to remote 
control. 


e LOGIC 6B Adjust 


Adjusts the +5 VDC supplied to chassis 2. 


@ LOGIC A Adjust 


Adjusts the +5 VDC supplied to chassis 1. 


@e WAIN STORAGE Adjust 


Adjusts the +19.38 and +23.3 VDC supplied to main storage. 
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CYCLE STEP Switch 


This switch is for any processor state in the STOP/STEP mode; 
the switch causes the basic step to be one machine instruction 
when down (off) or one major cycle when up (on). 


EXECUTIVE DISABLE Switch 


When up (on), prevents Processor state 4 from being 
automatically started every 16.3 milliseconds by the real-time 
clock. 


INSTRUCTION REPEAT Switch 


When up (on), causes all processor’s states to repeatedly 
execute the current machine language instruction. This applies 
to all processor modes. 


CS DISABLE Switch 


When up (on), causes all output from control storage to 
consist of O°s (equivalent to a succession of KOP (No 
Operation) micro-instructions). 


STORAGE PARITY DISABLE Switch 


When up (on), disables main and control storage parity error 
stops and traps. Does not disable MS PARITY ERRGR or CS PARITY 
ERROR indicators. 


SELECT EVEN PARITY BYTE O Pushbutton (Alternate-action Switch) 


Pressing this pushbutton changes parity generation from odd to 
even for byte 0 of the word currently being written into main 
storage. Parity changes back to odd when pushbutton is pressed 
a second time. 


SELECT EVEN PARITY BYTE 1 Pushbutton (Alternate-action Switch) 


Pressing this pushbutton changes parity generation from odd to 
even for byte 1 of the word currently being written into main 
storage. Parity changes back to odd when pushbutton is pressed 
a second time. 
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MAINTENANCE MODE Pushbutton/ Indicator 

When in the ON position, this switch enables all System 
Control Panel controls in both the Program and Maintenance 
Groups. When in the OFF position, this switch disables all 
controls in the Maintenance Group only. 


Voltage Test Selector 


Selects voltage to be measured for deviation. 


Voltmeter 


Displays voltage deviation in that supply selected by Voltage 
Test Selector. 


SET D 
These two pushbutton/indicators perform as follows: 
1. SET Au Pushbutton/Indicator (Alternate-action switch) 
Sets all 1~s into Au register. 
NOTE 
When SET Au and SET Bu pushbuttons are 
pressed simultaneously, all 17s are set into 
the DeRegister and a carry is forced into 
the primary ALU adder as lonq as the 
pushbuttons are held pressed. 
2- SET Bu Pushbutton/Indicator (Alternate-action switch) 
Set all 17s into Bu register. (Note for SET Au 
pushbutton applies.) 
SELECT CS MINIMUM/GFF 
when pressed to the ON (illuminated) position, this pushbutton 
selects Control Store size of 4096 words maximum for Control 
Storage proper and 256 words maximum for the Address Table. 
NOTE 
Hardware information relative to the sizes of 
Control Storage and the FRJ decode Address Table are 


effective only during Console Control Storage Read, 
Console Storage Write, and Reset/Load operations. 
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When pressed to the OFF (non-illuminated) position, this 
pushbutton has no effect. 


Time Meter (located on left side of Panel) 


Visplays elapsed time that computer power has been on. 


SYSTEM ACTIVITY DISPLAY GROUP 


PROCESSOR STATE Indicators 


Dynamically indicate which processor states are executing 
major cycles. 


Status Indicators 
Twelve indicators that illuminate particular status concitions: 


1. MS PARITY sYTE O - Displays parity bit state of leftmost 
byte (bits O through 7) of the last word read out of MS. 
(Not enabled if ECC is present.) 


Ze MS PARITY vYTE 1 - Displays parity bit state of riahtmost 
byte (bits 8 through 15) of the last word read out of HS. 
(Not enabled if ECC is present.) 


3. WS PARITY ERROR - Displays state of MS Parity Error Flip- 
Flop. Indicator is on if flip-fiop is set and off if 
flip-flop is cleared. 


4. CS PARITY ERROR - Indicates a parity error in CS or first- 
level decode address table. 


5. O.C. FAULT - Indicates that one or more DC power supply 
in system is not within allowable output range. Remains on 
until condition is corrected. 


6. OVER TEMP. - Indicates a blower failure condition within 
cabinet. 


7. HEADS EXTENDED =- Indicates that heads in one or more disc 
files fail to retract during the power-down sequence, 


8 BURST CHECK - Indicates detection of a burst check error 
during a Reset/Load sequence from the disc file. 


Y. CHANWEL 1 DATA CHECK - Indicates state of Channel 1 trans- 
mission flip-flop. 
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10. CHANNEL 1 CNTRL. CHECK - Indicates state of Channel 1 Con- 
trol Check flip-flop. 


11. CHANNEL 2 DATA CHECK ~ Indicates state of Channel 2 Trans- 
mission flip-flop. 


12. CHANNEL 2 CNTRL. CHECK - Indicates state of Channel ? Con- 
trol Check flip-flop. 


COMMUNICATIONS ACTIVITY DISPLAY GROUP 


These indicators show the adapter/modem status for the 15 
communications channels and the integrated communications adapter 
as follows: 


@ RECEIVED DATA (8B) - The ON condition indicates that the line 
is in the spacing condition (i.e., a binary zero). The OFF 
condition indicates that the line is in the markine condition 
(i.e., a binary one). 


@ TRANSMITTED DATA (BA) - The ON condition indicates that the 
line is in the spacing condition (i.e., a binary vero). The 
OFF condition indicates that the line is in the markina 
condition (i.e., a binary one). 


e cLEAR TO SEND (CB) - Tine ON condition togetner with the OH 
condition on circuits CA, CC, and CD, indicates that the 
channel is in a transmit condition. 


@e RECEIVED LINE SIGNAL DETECTOR (CF) - The ON condition indi- 
cates that the modem is receiving a signal which meets its 
suitability criteria for demodulation. 


@ SECONDARY RECEIVED LINE SIGNAL DETECTOR (SCF) - The OW condi- 
tion indicates the proper reception (where applicable) of the 
SECONDARY CHANNEL signal. It is used to indicate the circuit 
assurance status and to signal a reverse channel interrupt 
condition. 


@ DATA SET READY (CC) - The ON condition on this circuit is pre- 
sented to indicate that the modem is connected to a 
communication channel] and, for an auto answer network, has 
completed the transmission of the answer tone. For a private 
line, the ON condition indicates that the modem is ready. 
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@ OFF HOOK (OH) - When answering a call, this signal ultimately 
completes a dc path to the serving Central Office, activating 
the incoming ringing signal. When originating a call, this 
lead is operated to obtain dial tone and then pulsed to 
generate the desired dial digits. 


@ RING INDICATOR (CE) - The ON condition indicates that a rinag- 
ing signal tis being received on the communication channel. 


NOTE 


since under normal operation the communications 
handler will answer a call on the leading edge of 
the ringing signal, the ON condition on this 
indicator implies either a malfunction or that the 
channel is not enabled. 


@ ENABLE (EN) - The ON condition indicates that the line adapter 
is enabled and is therefore not in the master clear or loop 
test mode. 


OPERATING PROCEUURES 
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GENERAL 


This paragraph contains procedures which may be executed from the 
System Control Panel. These procedures enable loading control or 
iain storage from either disc or cards, reading from or writing 
into main storage or registers within register files or reqister 
options, and executing programs. 


Modes of Operation 


The System Control Panel enables the system to operate in one of 
two fundamental control modes: processor control and console 
control. These two modes are not mutually exclusive from the 
hardware point of view, but should be clearly distinauished and 
kept separate in operating practice. This separation is necessary 
since the console mode can directly alter the contents of storage 
and registers and in this way could completely disrupt processor 
mode operations. 
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The processor control mode is selected basically by the 
eight PROCESSOR CONTROL SELECT switches, the PROCESSOR 
SELECT selector, and the PROCESSOR RUN pushbutton. This 
mode enables the operator, in connection with proarammed 
operations, to directly control execution of instructions 
by all eight processor states. Thus, individual processor 
states may be switched on and off or may be made to run 
one instruction at a time (STOP/STEP mode), etc. Except 
for the internal effects of the programs themselves, the 
processor mode does not enable the contents of storage to 
be altered. 


The console control mode is selected basically by the 
CONSOLE CONTROL SELECT switch, the CONSOLE MODE SELECT 
selector, and the CONSOLE RUN pushbutton. This mode does 
not involve any actual execution of instructions by a 
processor state, but allows any individual cell of main 
or control storage or any of the hardware registers to be 
displayed or altered under either hardware or software 
control. The panel is allocated major cycles just as 
though it were a ninth processor. | 


Each of the fundamental control modes is influenced by the three 
operating modes: operator mode, program mode, and maintenance 
mode. The three modes each determine a certain level of operatina 
capability available to the operator. 


i 


ae 
r) 


The operator mode, selected when neither the PROGRAM 
MODE or MAINTENANCE MODE pushbutton is activated, 
restricts the operator to use of the operator aroup 
controls only. This group allows the operator to turn on 
and turn off the system, perform reset/load and autoload 
operations, and detect fault and status conditions. 
These operations are always available to the operator 
regardless of whether the system is in the processor 
mode or console mode. 


The program mode, selected by the PROGRAM MODE push- 
button, enables an operator to use the controls of the 
programmer group as well as those of the operator aqroup. 
This additional capability allows the operator to place 
the system in either the processor control or console 
control mode, thus enabling operations associated with 
these two control modes to be carried out. 


The maintenance mode, selected by the MAINTENANCE MODE 

pushbutton, enabled an operator to use controls of the 
maintenance group in addition to those of the operator 
and program group. These controls allow the operator to 
initiate maintenance-related activities when operatina 
in either the processor control or console control mode. 
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Breakpoint Facility 


The breakpoint facility provides a way of terminating processor 
mode or console mode operations at a specific point in either 
main storage or control storage (including the first-level decode 
address table). This facility may be invoked if the selected 
processor is started either from the panel (PROCESSOR RUN 
pushbutton) or by internal operations, or if the computer is 
already executing instructions. During processor mode operations, . 
the breakpoint operation is initiated by setting one of the 
PROCESSOR CONTROL SELECT switches to BREAKPOINi. The processor 
then proceeds until the storage location selected on the 
BREAKPOINT MODE SELECT selectors is accessed, at which point the 
processor stops. This breakpoint stop is interpreted in one of 
three ways, as selected by a corresponding breakpoint mode 
Switch: READ INSTR, READ DATA, and WRITE DATA. Activatina the 
READ INSTR switch will stop the processor after it reads the 
instruction at the breakpoint address. Activating the READ DATA 
switch will stop the processor after it reads the operand at the 
breakpoint address. Activating the WRITE DATA switch wil! stop 
the processor after it stores the operand at the breakpoint 
address. 


HOTE 


Wiord mode addressing will not result in a breakpoint 
stop where tne right-most byte (odd-numbered) address 
of the referenced word is designated in the breakpoint 
address switches. An example is the case of MS-KD or 
MS-WR operations which will not perform a breakpoint 
stop if the right-most byte address is desiqnated by 
the breakpoint address switches. 


A breakpoint stop activated by the READ INSTR switch will load 
only the first two bytes of an instruction. Titus, the reading of 
the M1, 42, L1i, and L2 portions of 4-, 6=, and S-byte 
instructions are treated as operand references for breakpoint 
purposes. 


For console mode operations (when the CONSOLE CONTKOL SELECT 
switch is set to BREAKPOINT), the breakpoint stop will always 
occur at the end of the storage reference cycle in which cata is 
read or written at the breakpoint address. 
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SWITCHING POWER ON AND OFF 


CAUTION 


During an emergency situation (conditions involving a 
safety hazard), power may be shut down by pulling the 
EMERGENCY PULL knob. However, pulling this knob can 
result in extensive equipment damage, including disc 
head crashing and loss of data in main storage. Use 
this knob only when a definite emergency 
situation exists; otherwise, use the POWER GFF switch 
described below. 


To turn the computer on, insure that the LOCAL/REMOTE switch is 
in the LOCAL position; then simply press the POWER ON pushbutton, 
Upon completion of the power-up sequence, the POWER OW indicator 
will dight. (The internal power-up switching sequence for the 
computer and disc drives is performed by the hardware.) 


To turn the computer off, press and hold the POWER OFF pushbutton 
for about two seconds. (The delayed action of this switch is 
designed to prevent turning off power inadvertently.) The POWER 
OFF indicator will light. 


LOAUVING CONTROL SYGKAGE FROM DISC 


Loading control storage (CS) from the disc via the Panel can be 
performed in one of two ways: from a power-on condition or using 
the RESET/LOAD pushbutton. Essentially, the power-on condition 
loads CS when power is initially applied to the syster (pressing 
the POWER UN pushbutton); using the KESET/LOAD pushbutton loads 
CS in the same manner as pressing the PUWER UN pushbutton, but 
after power has been applied. Each of the two ways depends in 
which operating mode the Panel has been placed; operator mode, 
program mode, or maintenance mode. Generally, operator mode 
provides the maximum amount of internal hardware control with the 
least amount of operator intervention. In contrast, maintenance 
mode requires the greatest amount of operator intervention, but 
provides the greatest amount of flexibility in usina the panel 
controls. | 
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Loading CS from the disc by a power-on condition ts normally 
performed in either the operator mode or program mode, 
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Operator Mode 


1. 


2. 


Set the LOAD SELECT switch to DISC. 


Select one, and only one, of the disc drives as logical drive 
0 by partially inserting plug O into the drive select slot. 
(Do not insert plug all the way in at this time.) 


Mount disc pack and enable power to disc drive 0 by pressing 
the START switch. (Insure that the READ ONLY and ENABLE 
switches are set.) 


Press the POWER ON pushbutton. Upon completion of the power- 
up sequence and the restore operation (about 1 minute), drive 
number 0O in the select plug will light. 


Set the MAINTENANCE MODE and PROGRAM MODE pushbuttons to the 
off position (can be done while step 4 progresses). 


Complete selection of disc drive O by fully inserting plug 0. 
When drive heads have been restored and the power-on sequence 
has been completed, CS load will begin. Disc data will be 
loaded in sequential locations starting at address 0000 (hex) 
into both CS and the FRJ Decode Address Table, automatically 
followed by a load of MS. 


Program Mode 


1. 


2. 
3 


Set the CONSOLE MODE SELECT selector to OFF and the CONSOLE 
DATA REGISTER SELECT selector to DATA. 


Set the LOAD SELECT switch to DISC. 


Select one, and only one, of the disc drives as loagical drive 
O by partially inserting plug O into the drive select slot. 
(Do not insert plug all the way in at this time,) 


Mount disc pack and enable power to disc drive 0 by pressing 
the START switch. (Insure that the READ ONLY and ENABLE 
switches are set.) 


Press the POWER ON pushbutton. Upon completion of the power- 
up sequence and the restore operation (about 1 minute), drive 
number O in the select plug will light. 


Set the MAINTENANCE MODE pushbutton to the off position and 
the PROGRAM MODE pushbutton to the on position (can be done 
while step § progresses). 


Complete selection of disc drive 0 by fully inserting plug Q. 
When drive heads have been restored and the power-on secuence 
has been completed, CS load will begin. Disc data will be 
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loaded in sequential locations starting at address O0Q00 (hex) 
into both CS and the FRJ Decode Address Table, automatically 
followed by a load of MS. 


Reset/Load Condition 


Loading CS from the dise by pressing the RESET/LOAD pushbutton 
can be performed in the operator mode, program mode, or 
maintenance mode. 


Uperator Mode 


1. Set the MAINTENANCE MODE and the PROGRAM MODE pushbuttons to 
the off position. 


2. Set the LOAD SELECT switch to DISC. 


3. Place disc pack on the disc drive selected as logical G6 and 
enable power to the drive by pressing the START switch. (In- 
sure that the READ ONLY and ENABLE switches are pressed.) 


4. Press the RESET/LOAD pushbutton. Disc data will be loaded 
in sequential locations starting at address 0000 (hex) into 
both CS and the FRJ Decode Address Table, automatically 
followed by a load of MS. 


Program Mode 


1. Set the MAINTENANCE MODE pushbutton to the off position and 
the PROGRAM MODE pushbutton to the on position. 


2. Set the CONSOLE MODE SELECT selector to OFF and the CONSOLE 
DATA REGISTER SELECT selector to DATA. 


3. Set the LOAD SELECT switch to DISC. 


4, Place disc pack on the disc drive selected as logical O and 
enable power to the drive by pressing the START switch. (In- 
sure that the READ ONLY and ENABLE switches are pressed.) 


5. Press the RESET/LOAD pushbutton. Disc data will be loaded 
in sequential locations starting at address 0000 (hex) into 
both CS and the FRJ Decode Address Table, automatically 
followed by a load of MS. 
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Maintenance Mode 


Preconditions. 


NOTE 


In all procedures listed, preconditions must be 
satisfied before the procedure can be executed. 


MAINTENANCE MODE pushbutton/indicator ON, 
CS DISABLE switch at OFF. 

CONSOLE MODE SELECT selector at CS-=WR. 
CONSOLE CONTROL SELECT switch at STOP/STEP. 


CONSOLE DATA REGISTER SELECT selector at DATA,* 


Procedure for Loading Standard Microcode From COOQO (Hex) 


1. 
2. 


4. 
be 


Set the LOAD SELECT switch to DISC. 


Place disc pack on the disc drive selected as logical 0 and 
enable power to the drive by pressing the START switch. (In- 
sure that the READ ONLY and ENABLE switches are pressed.) 


If disc pack is already mounted but disc heads are at an un- 
known position, restore them to cylinder 0 by partially 
removing and reinserting select plug OQ. 


Press SYSTEM KESET pushbutton. 


Press RESET/LOAD pushbutton. Disc data will be read into 
control storage starting at the location contained in the 
Su-Register (in this case, 0000, since pressing SYSTE! 

RESET pushbutton generated a system reset condition). If 
load runs to completion, Control Storage and Address Table 
will be completely loaded. If load stops before completion 
(occurrence of burst check error), Su will contain address of 
Jast word loaded +1. 


*This step is optional since a CS write operation unconditionally 
forces data to be entered into the data register and contents of 
Su to be displayed via the address register indicators, regqard- 
less of the address and data register selector settinas. [It is 
suggested, however, that this step be performed as an aid in 
recalling which register contents are being displayed. 
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6. Upon completion of load, note BURST CHECK indicator in the 
maintenance group. If indicator is off, data was transferred 
from disc without a cyclic error. If indicator is lit, a 
cyclic error occurred.* Repeat steps 3, 4, and 5 to try 
a reload, 


Verification (Optional). To check that control storage has been 
loaded properly, execute a control storage scan as follows: 


1. Set CONSOLE MODE SELECT selector to CS-RD. 


2. Set CONSOLE ADDRESS KEGISTER DISPLAY selector to Su and 
CONSOLE DATA KEGISTER DISPLAY selector to CSS.** 


3. Position CONSOLE CONTROL SELECT switch to NORMAL. 
4. = Position STORAGE PARITY DISABLE switch to OFF. 
5. Press SYSTEM RESET pushbutton. 


6. Press CONSOLE RUN pushbutton. Su-Reaister display will 
stop on last address of first page (256-word block) in 
which a longitudinal parity error occurred, and on last 
address of succeeding pages containing parity errors 
upon pressing CONSOLE RUN button after last error stop. 
Su-Register display will also stop on last address of 
first unused page. Upon stopping at error, CSS register 
display will contain all 17s except in positions of bits 
that failed (and bits 9 and 10, which are not used). If 
no errors occur, it will keep running. Parity errors 
within the address table are detected by performina a 
horizontal parity check on bits 7 through 15 of each 
word stored (bits 0 through 6 are forced by hardware and 
are not checked). Check will stop on address of error 
where even parity was detected, 


etmetenis 


*Bit OO of the Console Address reaister display will also be lit 
if a cyclic error occurred, 


**These steps are optional since a CS read operation uncondition- 
ally forces contents of Su to be displayed via address register 
indicators and contents of CSS to be displayed via data regis- 
ter indicators regardless of the address and data reaister 
selector settings. It is suqgested, however, that these steps 
be performed as an aid in recalling which register contents are 
being displayed. 
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7s Stop the CS scan operation by momentarily setting the 
CONSOLE CONTROL SELECT switch to the STOP position, 


LOADING CONTROL STORAGE FROM CARDS 


Loading control storage (CS) from cards can be performed in one 
of two ways: from a power-on condition or using the RESET/LOAD 
pushbutton. Essentially, the power-on condition loads CS when 
power is initially applied to the system (pressing the POWER ON 
pushbutton); using the RESET/LOAD pushbutton loads CS in the same 
manner as pressing the POWER ON pushbutton, but is used after 
power is already on. Each of the two ways depends in which 
operating mode the Panel has been placed: operator mode, program 
mode, or maintenance mode. Generally, the operator mode provides 
the maximum amount of internal hardware control with the least 
amount of operator intervention. In contrast, the maintenance 
mode requires the greatest amount of operator intervention, but 
offers the greatest amount of flexibility in using the Panel 
controls. 


Power-Un Condition 


Loading CS from cards by a power-on condition is normally 
performed in either the operator mode or the program mode, . 


Operator lode 


1. Set the LOAD SELECT switch to CR (if loading from card 
reader) or to R/P (if loading from reader/punch). 


2. Press the POWER ON pushbutton. 


3. Set the MAINTENANCE MODE and PROGRAM MODE pushbuttons to the 
OFF position. 


4. Place microprogram card deck in the card hopper and start the 
card reader device. Card data will be loaded in sequential 
locations starting at address 0000 (hex) into both CS and the 
FRJ Decode Address Table. 
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Program Mode 


1. 


o 
3 


‘Set the LOAD SELECT switch to CR (if loading from card 


reader) or to R/P (if loading from reader/punch). 
Press the POWER ON pushbutton. 


Set the MAINTENANCE MODE pushbutton to the OFF position and 
the PKOGRAM MODE pushbutton to the ON position. 


set the CONSOLE MODE SELECT selector to OFF and the CONSOLE - 
DATA REGISTER SELECT selector to DATA. 


Place microprogram card deck in the card hopper and start the 
card reader device. Card data will be loaded in sequential 
locations starting at address 0000 (hex) into both CS and the 
FkJ Decode Address Table. 


Reset/Load Condition 


Loading CS from cards by pressing the RESET/LOAD pushbutton can 


be 
mode. 


performed in the operator mode, program mode, or maintenance 


Operator Mode 


1. 


2. 


Set the MAINTENANCE MODE and PROGRAM MODE pushbuttons to the 
OFF position. 

Set the LOAD SELECT switch to CR (if loading from card 
reader) or R/P (if loading from reader/punch). 


Place microprogram card deck in the card hopper and start the 
card reader device. 


Press the RESET/LOAD pushbutton. Card data will be loaded in 
sequential locations starting at address 0000 (hex) into both 
CS and the FRJ Decode Address Table. | 
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Program Mode 


1. Set the MAINTENANCE MODE pushbutton to the OFF position and 
the PROGRAM MODE pushbutton to the ON position, 


2. Set the CONSOLE MODE SELECT selector to CS<WR and the CONSOLE 
DATA REGISTER SELECT selector to DATA. 


3. Set the LOAD SELECT switch to CR (if loading from card 
reader) or R/P (if loading from reader/punch). 


4. Place microprogram card deck in the card hopper and start the 
card reader device. 


5. Press the RESET/LOAD pushbutton. Card data will be loaced 


in sequential locations starting at address 0000 (hex) into 
both CS and the FRJ Decode Address Table. 


Maintenance Mode 


Preconditions. 

1. MAINTENANCE MODE pushbutton/indicator Oi. 

2. CS DISABLE switch at OFF. 

3. CUNSOLE MOOE SELECT selector at CS-WR. 

4, CONSOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE DATA REGISTER SELECT selector at DATA.* 


*This step is optional since a CS write operation unconditionally 
forces data to be entered into the data register and contents of 
Su to be displayed via the address register indicators, regard- 
less of the address and data register selector settings. It is 
suggested, however, that this step be performed as an aid in 
recalling which register contents are being displayed. 
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Procedure for Loading Standard Microcode From 000 (Hex). 


1. 


Position LOAD SELECT switch to CR (if loading from card 
reader) or R/P (if loading from reader/punch). 


Place microprogram card deck in card hopper and start the 
card reader device. . 


Press SYSTEM RESET pushbutton. 


Press RESET/LOAD pushbutton. Cards will be read into control 
storage starting at the location contained in the Su-Register 
(in this case, O000, since pressing SYSTEM RESET generated a 

system reset condition). On completion of the load, Su will 

contain the last word address +1, unless Control Storaqe and 

Address Table were completely loaded. 


Procedure for Loading at Locations Other Than OU00O (Hex). 


Ls 


Pipher) 


Select starting load location on BREAKPOINT ADDRESS SELECT 
selectors. 


Set CONSULE ADDRESS REGISTER SELECT selector to Su.* 
Position CONSULE CONTROL SELECT switch to BREAKPOINT. 


Press CONSULE KUN pushbutton. The Suekegqister will now con- 
tain selected breakpoint address (indicated in COHSULE ADDGESS 
REGISTER DISPLAY indicators). 


Position LOAD SELECT switch to ALTERNATE (for card reader 
load). 


Place microprogram card deck to be loaded in card reader and 
press the START button on the card reader. 


Press KESET/LUAD pushbutton. Cards will be read into storace, 
starting at the location contained in the Su-kKeqister. If 
load runs to completion, Control Storage and Address Table 
will be completely loaded. If load stops before completion, S&S 
will contain address of last word loaded +1. 


*This step is optional since a CS write operation unconditionally 
forces data to be entered into the data register and contents of 
Su to be displayed via the address reqister indicators, reaqard- 
less of the address and data register selector settinas. [t is 
suggested, however, that this step be performed as an aid in 
recalling which register contents are being displayed. 
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Verification (Qptional). To check that control storage has been 
loaded properly, execute a control storage scan as follows: 


1. Set CONSOLE MODE SELECT selector to CS-RD. 


2. Set CONSOLE ADDRESS REGISTER DISPLAY selector to Su and 
CONSOLE DATA REGISTER DISPLAY selector to CSS.* 


3. Position CONSOLE CONTROL SELECT switch to NORMAL 
position. 


4. Position STORAGE PARITY DISABLE switch to OFF. 
5. Press SYSTEM RESET pushbutton, 


6. Press CONSOLE RUN Pushbutton. Su-Register display will 
stop on last address of first page (256-word block) in 
which a longitudinal parity error occurred, and on last 
address of succeeding pages containing parity errors upon 
pressing CONSOLE RUN pushbutton after last error stop. 
Su-Register display will also stop on last address of 
first unused page. Upon stopping at error, CSS register 
display will contain all 17s except in positions of bits 
that failed (and bits 9 and 10, which are not used). If 
there are no errors, it will keep running. Parity errors 
within the address table are bits 7 through 15 of each 
word stored (bits 0 through 6 are forced by hardware and 
are mot checked). Check will stop on address of error 
where even parity was detected. 


7. Stop the CS scan operation by momentarily setting the 
CONSOLE CONTROL SELECT switch to the STOP position. 


LOADING MAI STORAGE FROM OISC 


Loading main storage (MS) from the disc can be accomplished in one 
of two ways: from a power-on condition or using the AUTOLOAD 
pushbutton. An MS load occurs automatically upon completion of the 
CS and FRJ Decode Address Table load if CS was loaded from a 
power-on or reset/load condition in either the operator mode or 
program mode. This paragraph, therefore, only describes loadina of 
MS using the AUTOLOAD pushbutton in any of the three modes. 


(imme rclareeeenpmeeemcr titan ape ras he RENN TET 
«These steps are optional since a CS read operation uncondition- 
ally forces contents of Su to be displayed via address reqister 
indicators and contents of CSS to be displayed via data reaister 
indicators regardless of the address and data register selector 
settings. It is sugqgested, however, that these steps be per- 
formed as an aid in recalling which register contents are being 
displayed. 
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NOTE 


Control storage must have been previously loaded to 
perform this operation. 


1. If in Maintenance mode, set CS DISABLE, SET Au, SET Bu, and 
SELECT EVEN PARITY BYTE O and 1 switches at OFF. 


2. Set LOAD SELECT switch to DISC. 
3. Press AUTOLOAD pushbutton. Dise data will be loaded into MS 
in sequential locations starting at address 0000 (hex). 


Upon completion of the load, the address register indicators 
will contain the last word address +2. 


LOADING MAIN STORAGE FROM CARDS 


Loading MS from cards is accomplished by using the RESET/LOAD 
pushbutton. The operation can be performed only in the 
Maintenance mode. 


NOTE 


Control Storage must have been previously loaded to 
perform this operation. 


1. MAINTENANCE MODE pushbutton/indicator ON. 


2% “CS DISABLE, SET Au, SET Bu, and SELECT EVEt PARITY BYTE O 
and 1 switches at OFF. 


3. CONSOLE MODE SELECT selector at MS-WR, 
4. CONSOLE CONTROL SELECT switch at STOP/STEP. 
S. CONSOLE DATA REGISTER SELECT selector at DATA. 
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Procedure 


1. Position LOAD SELECT switch to CR (if loading from card 
reader) or RKR/P (Cif loading from reader/punch). 


2. Place card deck in card hopper and start the card 
reader device. 


3. Set CONSOLE ADURESS REGISTER DISPLAY pushbuttons to starting 
address. | 


4. Press RESET/LOAD pushbutton. Cards will be read into main 
storage using the contents of the Console Address reaister 
as the starting address. Upon completion of the load, the 


address register indicators will contain the last word 
address +2. 


KEADIWG CONTRGL STOKAGE 


Preconditions 

1. MAINTENANCE MODE pushbutton/indicator Cin. 

2. CS DISABLE switch at OFF (down). 

3. CONSOLE MOVE SELECT selector at CS-RD. 

4. CONSOLE DATA REGISTER SELECT selector at CSS.* 


*This step is optional since a CS read operation unconditionally 
forces contents of Su to be displayed via address reaister 
indicators and contents of CSS to be displayed vié data reaister 
indicators regardless of the address and data register selector 
settings. It is suggested, however, that this step be performed 
as an aid in recalling which register contents are being 
displayed. 
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Procedure 


It is not possible to read directly from any control storage 
location or block of locations other than 0000 (hex) without 
first performing a breakpoint scan up to the starting location 
minus 1, since Su cannot be entered directly. For locations near 
0000 (hex), however, it is easier to manually step to the desired 
location by setting the CONSOLE MODE SELECT selector to CS-RD, 
CONSOLE CONTRUL SELECT switch to STOP/STEP, and pressing the 
CUNSOLE RUN button for each address to be stepped. 


Breakpoint Scan 
1. Set CONSOLE MODE SELECT selector to CS-RD. 


Ze Position BREAKPOINT ADDRESS SELECT selectors to address minus | 
1 of location to be read, 


2. Position CONSOLE CONTROL SELECT switch to BREAKPOINT, 


4. Press CONSOLE RUN pushbutton. The Su-Register will be 
counted up to the breakpoint address. (Set CUNSOLE ADDRESS 
REGISTEK selector to Su to observe.)* The CONSOLE DATA 
KEGISTEK indicators (CSS) will now display a partial check 
sum. (All bit positions are used except 9 and 10.) 


Visplaying Contents of Consecutive Locations 

After breakpoint scan: 

1. Position CONSOLE CONTROL SELECT switch to STOP/STEP. 

2. Press CONSOLE KUN pushbutton. Each time CUwSULE RUN button 
is pressed, Su will be increased by 1 and the contents of the 


next location will be displayed in the COWSOLE DATA RECISTER 
DISPLAY indicators. 


*This step is optional since a CS read operation unconditiorally 
forces contents of Su to be displayed via address reaister in- 
dicators and contents of CSS to be displayed via data reaister 
indicators regardless of the address and data register selector 
settings. It is suggested, however, that this step be performed 
as an aid in recalling which register contents are being 
displayed. 
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WRITING CONTROL STORAGE 


Preconditions 

1. MAINTENANCE MODE pushbutton/indicator ON. 

2. (CS DISABLE switch at OFF. 

3. CONSOLE MODE SELECT selector at CS-RD. 

4. CONSOLE DATA REGISTER SELECT selector at CSS.* 


Procedure 


It is not possible to write directly into any control storage 
location or block of locations other than 0000 (hex) without 
first performing a breakpoint scan up to the startine location, 
since Su cannot be entered directly. For locations near 0090 
(hex), however, it is easier to manually step to the desired 
location by setting the CONSOLE MODE SELECT selector to CS-&U, 
CONTROL SELECT switch to STOP/STEP, and pressing the COWSOLE RUN 
button for each address to be stepped. 


Breakpoint Scan 
1. Set CONSOLE MODE SELECT selector to CS-=RD. 


2. Position BREAKPOINT ADDRESS SELECT selectors to address of 
location to be written. 


3. Position CONSOLE CCNTROL SELECT switch to CKEAKPOIN7T. 


4. Press CONSOLE RUN pushbutton. The Su-Register will be 
counted up to the breakpoint address. (Set CONSOLE ADURESS 
REGISTER selector to Su to observe.) The CUNSULE DATA 
REGISTER indicators (CSS) will now display a partial check 
sum. 


“This step is optional since a CS read operation unconditicnally 
forces contents of Su to be displayed via address register 
indicators and contents of CSS to be displayed via data reqister 
indicators regardless of the address and data register selector 
settings. It is suggested, however, that this step be performed 
as an aid in recalling which register contents are being 
displayed, 
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Entering Data 


After breakpoint scan: 


Set CONSOLE MODE SELECT selector to CS-WR. 
Position CUNSULE CONTROL SELECT switch to STOP/STEP. 


Set the 14-bit word to be written (not using bits 9 and 10) 
into the Console Data register. Make sure that odd parity 
is maintained (bit 8 is parity bit). 


Press CONSOLE RUN pushbutton. Each time COWSOLE RUil push- 
button is pressed, contents of the Console Data register dis- 
play will be written into storage location specified by Su, 
and Su count will be increased by 1. To insure proper scan 
operation, the check word in the particular page must also be 
corrected. 


To enter the contents of the Console Data register into 
all control storage locations, set CONSOLE CONTROL SELECT 
switch to NORMAL position and depress the COiSOLE RUN 
pushbutton, 


KEADING MAIN STORAGE 


Preconditions 


NOTE 


Control storage must have been previously loaded to 
perform this operation. 


MAINTENANCE MODE or PROGRAM MODE pushbutton/indicator Oh. 


If in Maintenance mode, set CS DISABLE, SET Au, and SET Bu 
switches at OFF. 


CONSOLE MODE SELECT selector at MS-RD, 


CONSOLE CONTROL SELECT switch at STOP/STEP. 


CONSOLE ADDRESS KEGISTER SELECT selector at ADDRESS. 


CUNSOLE DATA KEGISTER SELECT selector at DATA. 
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Procedure 


Press CLEAR ADDRESS pushbutton. 


set the address of the main storage location to be read into 
the CONSOLE ADDRESS REGISTER DISPLAY pushbuttons. 


Press the CONSOLE RUN pushbutton. Contents of selected loca- 


tion will be displayed in the CONSOLE DATA KEGISTER DISPLAY 


indicators. 


To read up to an address, enter startina address of black 
into CONSOLE ADDRESS REGISTER DISPLAY pushbuttons and ending 
address into BREAKPOINT ADDRESS SELECT selectors. Position 
CONSOLE CONTROL SELECT switch to BREAKPOINT and press CONSOLE 
RUN pushbutton. 


To step through individual storage locations, repeat Step 4, 
except position CONSOLE CONTROL SELECT switch to STUP/STEP. 
Contents of each storage location will be displayed in 
sequence each time CONSOLE RUN pushbutton is pressed. 


To dynamically read a storage location in the normal (con- 
tinuous) mode, enter the word address of the location into 
the CONSOLE ADDRESS KEGISTER DISPLAY pushbuttons with bit 
position 15 set. Set the CONSOLE CONTROL SELECT switcn to 
WOKMAL position and press the CONSOLE RUN pusnbutton. The 
contents of the storage location entered in the console 
address register will be continuously displayed in the 
CONSOLE DATA ®KEGISTER DISPLAY indicators. 


WRITING MAI STORAGE 


Preconditions 


Ze 


NOTE 


Control storage must have been previously loaded to 
perform this operation. 


MAINTENANCE MODE or PROGRAM MODE pushbutton/incdicator Gi. 


If in Maintenance mode, set CS DISASLE, SET Au, and SEI bu 
switches at OFF. 
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3. CONSOLE MODE SELECT selector at MS-WR. 

4, CONSOLE CONTROL SELECT switch at STOP/STEP. 

S. CONSOLE ADDRESS REGISTER SELECT selector at ADDRESS. 

6. CONSOLE DATA REGISTER SELECT selector at DATA. 

7. SELECT EVEN PARITY BYTE O and 1 pushbuttons to off position 
(if either is on, incorrect parity will be written and de- 
tected during subsequent read operation). 

Procedure 

1. Press CLEAR ADDRESS and CLEAR DATA pushbuttons. 

2. Set the address of the main storage location to be written 
via the CONSOLE ADDRESS REGISTER DISPLAY pushbuttons. 

3. Set the data to be written via the CONSOLE VATA REGISTER 
DISPLAY pushbuttons. | 

4. =6Press the CONSOLE RUN pushbutton. Contents of the date 
register will be written at the address specified in the 
CONSOLE ADDRESS KEGISTER DISPLAY indicators. 

5S. To write the contents into all storage locations, set CONSULE 
CONTROL SELECT switch to the WORMAL position and press the 
CONSOLE RUN pushbutton. 

6. To write a block of data, enter starting address of block 
into the CONSOLE ADDRESS REGISTER SELECT pushbuttons ariel 
ending address into BREAKPOINT ADDRESS SELECT selectors. 
Position CONSOLE CONTROL SELECT switch to BiEAKPOIWT and 
press tne CONSOLE RUN pushbutton. Contents of the data 
register will be written in sequence into all locations 
within the block. 

7. Towrite data into individual storage locations within the 


block, repeat Step 6, except set the CUANSOLE CONTRGL SELTCT 
switch to STOP/STEP. Contents of the data register will be 
written in individual locations in sequence each time the 
CONSGLE RUN pushbutton is pressed. | 
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READING REGISTERS OF REGISTER FILES 


Preconditions 


NOTE 


Control storage must have been previously loaded to 
perform this operation. 


MAINTENANCE MODE or PROGRAM MODE pushbutton/indicator ON. 


2. CS DISABLE switch at OFF. 

3. CONSOLE MODE SELECT selector at RF-RD. 

4. CONSOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE ADDRESS REGISTER SELECT selector at ADDRESS. 

6. CONSOLE DATA REGISTER SELECT selector at DATA. 

Procedure 

1. Press CLEAK ADDRESS pushbutton. 

2. Set processor state number and number of the register in 
basic file or extended file (Group I or II*) into the CONSOLE 
ADDRESS REGISTER SELECT pushbuttons. Addresses of basic 
file and extended file, Groups I and II are listed in Figure 
3-1. , 

3. Press CONSOLE RUN pushbutton. Contents of selected reaqister 
will be displayed in bits 00 through 15 indicators of the 
CONSOLE DATA REGISTER DISPLAY. If the relocation and protec- 
tion feature of the Register Option is present, contents of 
the segment tag register corresponding to the BRF register 
selected will be displayed in the XO through X3 indicators of 
the CONSOLE DATA REGISTER DISPLAY. 

4. To dynamically read a register in the normal (continuous) 


mode, repeat Steps 1 through 3, except set the CONSOLE 
CONTROL SELECT switch to the NORMAL position. The Console 
Data register indicators will continuously display the regis- 
ter contents as the running processor alters the contents. 
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*The Group III registers of the extended register file many not 
be addressed by this mechanism. 


0 1 


0 = BASIC REGISTER FILE 
1 = EXTENDED REGISTER FILE 


wadawN =O 


PROCESSOR STATE 0 
PROCESSOR STATE 1 
PROCESSOR STATE 2 
PROCESSOR STATE 3 
PROCESSOR STATE 4 
PROCESSOR STATE 5 
PROCESSOR STATE 6 
PROCESSOR STATE 7 


BASIC REGISTER FILE 


GENERAL PURPOSE 0 


GENERAL PURPOSE 7 
CONDITION 
PROGRAM ADDRESS 
TRANSIENT (TO) 


TRANSIENT (T5) 
TRANSIENT (T6) 


a@-5 S4-$ 8 8 9<¢8 


TRANSIENT (T21) 


2 314 S&S 6 7498 9 10 11912 13 14 15 


Register 
No. 


BELGRRESRSS 


Bes 


St- 
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EXTENDED REGISTER FILE 


F GROUP | 
Pu 

BUSY/ACTIVE 

REAL TIME CLOCK 
TIE-BREAKER 

PARITY ERROR 
CONTROL 

PRIVILEGED 

BOUNDARY CROSSING 
CONTROL STORAGE SCAN 
CONSOLE ADDRESS 
CONSOLE DATA 
UNASSIGNED 


GROUP Il 


UNASSIGNED 


Figure 3-1. wkegister File and Associated Register Addresses 
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LOADING REGISTERS OF REGISTER FILES 


Preconditions 


NOTE 


Control storage must have been previously loaded to 
perform this operation. 


MAINTENANCE MODE or PROGRAM MODE pushbutton/indicator OW. 


2. CS DISABLE switch at OFF. 

3. CONSOLE MODE SELECT selector at RF-WR. 

4. CONSOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE ADDRESS REGISTER SELECT selector at ADDRESS. 

6. CONSOLE DATA REGISTER SELECT selector at DATA. 

Procedures 

1. Press CLEAR ADDRESS and CLEAR DATA pushbuttons. 

2. Set processor state number and number of the register in 
basic file or extended file (Group I or JI*) via the CONSULE 
ADDRESS REGISTER DISPLAY pushbuttons. Addresses of basic file 
and extended file, Groups I and II, are listed in Figure 3-1. 

3. Set data to be loaded via the 00 through 15 pushbuttons of 
the CONSOLE DATA REGISTER DISPLAY. If the relocation and 
protection feature of the Register Option is present, load 

- the segment tag associated with a selected URF reqister into 
the XO through xX3 pushbuttons of the COMSOLE DATA REGISTER 
DISPLAY. 

4. Press CUNSOLE RUN pushbutton. Contents of Console Data 


Ce 


register will be loaded into the selected processor recister 
and corresponding segment tag register. 


*The Group III registers of the extended register file may not be 
addressed by this mechanism. 
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READING REGISTERS OF REGISTER OPTION 


Preconditions 


NOTE 


Control Storage must have been previously loaded to 
perform this operation. 


MAINTENANCE MODE or PROGRAM MODE pushbutton/indicator ON. 


2. CS DISABLE switch at OFF. 

3. CONSOLE MODE SELECT selector at RO-KD. 

4. CONSOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE ADDRESS KEGISTER SELECT selector at ADDRESS. 

6. CONSOLE DATA REGISTER SELECT selector at DATA. 

Procedure 

1. Press CLEAR ADURESS button. 

2. Set feature number, processor state number, and reqister num- 
ber into the CONSOLE ADDRESS REGISTER DISPLAY pushbuttons as 
shown in Figure 3-2. There are two basic register address 
formats, depending on the feature selected. The first forrat 
is used to address feature registers associated with 
particular processor states. This format requires specifying 
the feature number only. Addresses of all registers in the 
register option are shown in Figure 3-3. 

3. ‘Press CONSOLE RUN pushbutton. Contents of selected recister 


will be displayed in the CONSOLE DATA REGISTER UWISPLAY 
registers. 
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LOADING REGISTERS OF REGISTER OPTION 


Preconditions 


Se ea ceneed 


WOTE 


Control storage must have been previously loaded to 
perform this operation. 


MAINTENANCE MODE or PROGRAM MODE pushbutton/indicator ON. 


2. CS OISABLE switch at OFF. 

3. CONSOLE MODE SELECT selector at RO-WR. 

4, CONSOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE ADDRESS REGISTER SELECT selector at ADDRESS. 

6. CONSOLE DATA REGISTER SELECT selector at DATA. 

Procedure 

1. Press CLEAR ADDRESS and CLEAR DATA pushbuttons. 

2. Set feature number, processor state number, and register 

= number via the CONSOLE ADDRESS REGISTER DISPLAY pushbuttons 
as shown in Figure 3-2. Addresses of all registers of the 
option are listed in Figure 3-3. 

3. Set the data to be loaded via the CONSOLE DATA REGISTER 
DISPLAY pushbuttons. 

4. Press CONSOLE RUN pushbutton. Contents of the Console Data 


register will be loaded into the selected register. 


6 1 2 3 4 &§ 6 7 8 § 10 


eee] a [mee | 


HG 


SECTION 3 PAGE 4] 


4 120«13°=«14~—~«C«*W1S 


SEGMENT TAG REG. FILE 
7 #120«13°=«14~—=O8 
| REG. NO. | | PROTECTION MATRIX 

0 = WRITE PROTECT 
1 = READ PROTECT 


7 26120¢«13~—=—=—‘=a1@ 985 
[ara no. 


SEGMENT RELOCATION TABLE 


0 = WORD 0 (MAX. PAGE) 
1 = WORD 1 (RELOC. CONST.) 


BOUNDS REGISTERS 


1006120¢«613)0 «1418 


J08 ACCOUNTING REG. FILE 


0 = WORD O 
1 = WORD! 


1 #120 «13°0«14~—=«18 


ADDRESS MODE, PE TAG, MS 
DATA, LOG, GENERATED CHECK 
BITS, AND READ CHECK BITS 
REGISTERS 


Figure 3-2. Register Option Address Format 
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READING SHARED RESOURCES REGISTERS 


Preconditions 
1. MAINTENANCE MODE or PROGRAM MODE pushbutton ON. 
Z. CS DISABLE switch at OFF. 


Procedure 

1. Press CLEAR ADDRESS and CLEAR DATA pushbuttons. 

2. Set either CONSOLE ADDRESS REGISTER SELECT or CONSOLE DATA 
REGISTER SELECT selector to the register to be read. The 
contents of the register selected will be dynamically dis- 


played in either the CONSOLE ADDRESS or CONSOLE DATA REGISTER 
DISPLAY indicators. 


EXECUTING PROGRAMS 


Ne taeeeee pereemel haeehemeah nema dhcumaeaeel 


1. MAINTENANCE MODE or PROGRAM MODE pushbutton/indicators ON, 


Ze CS DISABLE switch at OFF. 


Procedure 
1. Use the Loading-Register-of-Register-File procedure to load 


desired main storage starting address into the P-Resister 
(R9) of the processor to be run. 


Console . 
Address 
Register 0 0 G@ OF DO OD OD. 


12 13 14 15 


4, 
5 
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0 15 


Console — 
Data | Main storage starting address | 
Register 


Use the Loading-Kegister-of-Register-File procedure to load 
O000 (hex) into the Pu-Register (extended R1) of the 
processor* to be run: 


10 19712 13 14 15 


Console 

Address 

Register 0 0 90 @ 1 
Q 15 

Console 

Data Oe a eR ey ORE GOT PE Me ay CP ig ote eae 

Register E 0 OQ 0 0 0 0 0 0 0 0 0 0 0 0 9 


If it is desired to start the processor at a particular 
location other than 0000 (hex) in control storage (micro- 
code), use the above procedure to load the address of this 
location into Pu from the CONSOLE DATA XEGISTER DISPLAY 
pushbuttons. 


Select processor state on the PROCESSUK SELECT selector. 


Select mode of operation on appropriate PROCESSOR CONTROL 
SELECT switch.** 


If processor state is set to the breakpoint mode, select 
breakpoint address on BREAKPOINT ADDRESS SELECT selectors and 
select type of breakpoint on READ INSTR, READ DATA, or WRITE 
DATA switches. ** 


NOTE 
Selecting the breakpoint mode for processor state 4 


will stop and lock out all processor start sianals 
except those orginating from the panel. 


“If no other processor states are in use (executing ul subrou- 


tines), the SYSTEM RESET button may be used to clear Pu (it 
clears Pu of all processor states). 


**Steps 5 and 6 may be executed after Step 7 for program stop/ 


step or breakpoint operations. 
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Press PROCESSOR RUN pushbutton. Selected processor state 
will execute instructions commencing at location contained in 
its P- (or Pu-) Register. (If the PROCESSOR CONTROL SELECT 
switch is set to the STOP/STEP position, only one machine 
language instruction is executed each time the PROCESSOR RUN 
pushbutton is pressed. The STOP/STEP position also disables 
1/G-originated start signals (Request and Attention) for 
processor states UG through 3.) 


Repeat steps 1 through 7 for other processors to be run. 
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SECTION 4. PREVENTIVE MAINTENANCE AND MAINTENANCE AIDS 
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Run preventive maintenance (PM) checks on the 7200/7300 
Processing Unit at the intervals listed in Table 4-1. 
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Any module of chassis 1 or 2 may be removed or inserted with 
power applied to the system (POWER ON pushbutton on System 
Control Panel set to ON), except the following: 


1. The HH modules in chassis 2 may not be removed or 
inserted with power on. 


2. the integrated adapter modules in chassis 1 may be 
removed or inserted only if power to tiie correspondine 
external subsystem is shut down. 


iio module of chassis 3 may be removed or inserted with power 
applied to the system. 


COMPONENT LOCATIONS 


Locations of major assemblies comprising the Processing Unit are 
shown in Figure 4-1. Locations of PC modules in chassis 1, 2, and 
3 are shown in the following drawings contained in the /200/730v00 
Processing Unit Support Diagrams Manual: 


Drawing No. Title 

505963, Vol. 2 Module Placement, Chassis 1] 
505965, Vol. 3 Module Placement, Chassis 2 
S04485, Vol. 1 Module Placement, Chassis 3 


Locations of [IC elements on each PC module in chassis 1 and 2 are 
shown in Figure 4-2. 


TABLE 4-1. 


ACTION 


Run MS micro-diagnostics (Section 5). 


Run CPU micro-diagnostics (Section 5). 


Check power supply voltages. If out of 
tolerance, troubleshoot in accordance with 
Section 10. 

Check air Filter. kKeplace if necessary. 
Check for frayed or otherwise damaged 
cables. 


Check that all 
mounted. 


access panels are properly 


Clean dust and dirt off covers. 


Organization of the register file, 

in drawing 505983, sheet 1, of 
Volume 1. 
each register 
set under hardware control. 
ERF 
manua | 


of the BRF and Groups 1 
Bits set 


that covers each peripheral 
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Drawing 504674, Microcommand Repertoire, 
Manual 
lists the 


instruction (MLI). 
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both the BRF and ERF, 

the Support Diagrams Manual, 
Sheet 2 of this drawing defines the meanina of bits in 
and 2 of the ERF 
in Group 3 reqisters of the 
(1/0 registers) are defined in the respective section of the 
adapter (ICA, 


contains the micro-instruction (ul) repertoire, 
FRJ decode branch addresses for each machine language 
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PREVENTIVE MAINTENANCE SCHEDULE 


INTERVAL 


l-week intervals un- 
til 2000 hrs. accumu- 
lated on elapsed time 
meter, then 3 months 

3 months 


G months 
6 months 
6 months 
6 months 


6 months 


is shown 
that 


are 


BDC, and IFA). 


of the Support Diagrams 


Table 4-3 
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- CHASSIS 3 (POWER REGULATIGN) 


r— CHASSIS 2 (MAIN STORAGE AND COMMUNICATIONS LOGIC) 
CHASSIS 1 (LOGIC) 


+28 VOLT INDICATOR 
LIGHT POWER SUPPLY 


PHASE-LOCK CONTROL MODULE 


+5 VOLT DIODES EPO/POWER SEQUENCE 


CONNECTOR PANEL 
CAPACITOR BANK 


POWER SEQUENCE 
RELAYS 


+24 VOLT POWER SUPPLY (CONTROL VOLTAGE) 
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LINE FILTER /0 CONNECTOR PANEL 


AC DISTRIBUTION PANEL 
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Blogioge 
Bigigioigig 


= N “ v wo 
N 
oa 00 arr | 
© 


KNOYNTMONDDOKANAMNTMNOKR ADO AMNT 


weer 3TrerTreSeer = NANNN 


PINS 14OR 16: +5V 


6 x 6 IC Element Module 


PINS 7 OR 8: GROUND 


b. 


PC Module Layout 


Figure 4-2. 
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eae) oem Maney CHM EREEATA ENS i? Cees Cited tim birt Saino tomes ARC SAR Ik I Re RISER aT 


Figure 4-3 illustrates the ten different formats used by the 
ul~s, with a list of ul”~s using each format. 


MACHINE-LANGUAGE INSTRUCTION REPERTOIRE 


emer ter eemar rina GAYS Semicte Cement HioEe hemanciienernsepareit Sitti hn imate tear arene tt oven Kreme cn Op a PEt nara on eae EE ESSER RAR IR 


The MLI repertoire is contained in the WMRX/OS Programmer’s 
Reference Card. For added convenience, a cross-reference of MLI”s 
from mnemonic identifier in alphabetical order to function code, 
and from function code in numerical order to mnemonic identifier, 
is listed in Tables 4-3 and 4-4, respectively. 


COVE CHARTS 


Character assignments for both ASCII and EBCDIC transmission 
codes and Hollerith punching code information are tabulated in 
Tables 4-5 through 4-10. Tables 4-5 and 4-6 list ASCII code 
characters, coded both in MS bit position form and hexadecimal 
form. Tables 4-7 and 4-8 list the same information but for EBCDIC 
code characters. Table 4-9 lists character conversions between 
ASCIT. and EGCDDIC codes. Hollerith punching codes are listed in 
Table 4-10. 


COWVERSTON TABLES 


a cenamdlaecaamnnineancehnenademmntamenaennehtnancheanmemanaiesamsnemnamemnanemmasemnenel 


Table 4-11 lists the decimal equivalents of powers of two from 0 
to 35. Table 4-12 enables converting a number in hexadecimal form 
to equivalent decimal form. Tables 4-13 and 4-14 enable addina, 
subtracting, and multiplying single digits in nexadecimal form, 


TOOLS AND TEST EQUIPMENT 


Se rcchaleesierahecm cia enikeierdacumendemes he theshannaemnaamendaan eaiemnieentaiaeamenanaenanantiel 


A list of tools and test equipment required to maintain the 
Processing Unit is tabulated in Table 4-15. 


BITS 


BITS 


BITS 


BITS 


34 


=) 


SECTION 4 PAGE 


789 1112 1 


oO 


OP. CODE OPERAND NOT OPERAND 
(F) (N) USED (N) 


JMP 


EBL 


EBU INSTRUCTIONS USING THIS FORMAT 


NO 


6 7 89 1011 1 


NOT | JUMP INDEX 
USED (I) 


= FNJ 
SUB 
OP. 
CODE 
0 34 5 6 7 89 1011 15 


REG. DESIGNATION, 


1 7 xX 
OP. 
OP. CODE NOT CONSTANT, OR 
DESIGNATOR 


CLR SUM LS1 SDW LAB 
STA DSUM — LSF SDB CLA 
STB CMP LS2 IOR LBW 
AND CMU LSE EOR LBW— 
LDW LDB DTA IDX LAW 
LDW— LBL DTA— DFA LAW-— 


Oo 


34 5 


oO 


34 5 6789 101112 1 


5 
| OP. 2 
OP.CODE | NOT X = CONSTANT, OR 
rR ffl |= feof sapesiiarog * SANTA 


SKB 
SKB— 


6 7 89 1112 1 


ol 


OP.CODE |g NOT | OP. DESIGN 
(F) 0 USED (X) 


Figure 4-3, 


LBB 
LBB— 


Micro-Instruction Formats (Page 1 of 2) 


6 
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BITS 0 3 4 5 15 
OP. et NOT NOT 
(F) USED USED 
NOP _CIO1 
FRJ ClO2 
FZJ CORC 
BITS 34 56 #789 101112 
OP. ree s,| NOT NOT NOT 
1] USED USED USED 
SKZ SKL DLS ssi 
SKN SKE DRS sso 
SKG  SKE— SRO SRJ 
ROM SYNC IVK RVK 
BITS 34 6 789 1011 
OP. CODE : NOT NOT | REG. Ese 
(F) 1) USED USED 
RNI1 
RNI2 
BITS 0 3456 789 101112 
OP. CODE 
(F) 
BITS 789 1112 


OP. CODE ral | bgt aaa 
(F) reat USED 


Figure 4-3. Micro-Instruction Formats (Page 2 of 2) 


perfor ee) Be eee ee fee poe ee Te tee “fe eee fe ae 


20-29 20-29 20-29 20-29 2B 2C-2F | 2C-2F 2C-2F 2C-2F 
RyRp | Ry (Rg) | (Ry) Ro | (RqH(Ro) ae Ry (Ro tay) Ry a fy Rp Ry {Ao} | (Ra) Ry (RyM(Ra) | RyR2 | Ry (Rg) | (Ry) Ry | (Ry)(R9) 


1 30-39 30-39 30-39 30-39 3A 3A 3C-3F a 3C-3F 3C-3F 3C-3F 


A0-A9 AQ-A9 A0-A9 - AC-AF 


4 
10-13 14-17 18-1B 1C-1F 40-43 44-47 4848 | 4B 4C- pacar | 50-53 54-57 58-5B 


4 | | - 60-63 | 60-63 - 64-67 | 64-67 64-67 | 68-6B | 686B | 68-6B | 68-68 : f - i - | : 
ie 10-73 70-73 70-73 70-73 74-77 74-77 74-77 74-77 | 78-78 78-7B aa 78-7B 78-7B 7G-7F | 7C-7F | 7C-7F : 


E7 


EB 


EF 


*Value of A and B same as Row F NOTE: (Boxheads represent hexadecimal address in a 256-word address table that points to the starting address, as modified by bits 2-6 of Su, for 
**Values of A and B do not apply implementing the machine-language instruction indicated in the matrix.) Actual starting addresses in CS are listed in the CS printout. 


"Soy ATEVL 


S3SSauggV HONVYE FG09R0 ys 


# NOTLIIAS 


390Vd 


g§ 
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TABLE 4-3. MACHINE LANGUAGE INSTRUCTION REPERTOIRE 
ARRANGED BY FUNCTION CODE (Page 1 of 3) 


Function}. 
Mnenonich Class 


Format 


Description 


RESET BUSY/ACTIVE REGISTER 

SET BUSY/ACTIVE REGISTER 

TEST AND SET TIE-BRAKER REGISTER 
CLEAR TIC-BRAKER REGISTER 
SERVICE REQUEST 

RESET CONTROL REGISTER 

SET CONTROL REGISTER 

RESET PRIVILEGED MODE ROGISTER 
SET PRIVILEOGCD MODE REGISTER 


MOVE REGISTER - REGISTER 

COMPARE REGISTER - REGISTER 

ADD REGISTER - REGISTER 

SUBTRACT REGISTER - REGISTER 

INVERSE MOVE REGISTER - REGISTER 
LOGICAL PRODUCT REGISTER - REGISTER 
EXCLUSIVE OR REGISTER - REGISTER 
INCLUSIVE OR REGISTER - REGISTER 
MULTIPLY REGISTER - REGISTER 

DIVIDE REGISTER - REGISTER 

CONDITION REGISTER STORE 

CONDITION REGISTCR LOAD 

LOGICAL LEFT SINGLE SHIFT-BY-REGISTER 
LOGICAL RIGHT SINGLE SIITFT-BY-REGISTER 
ROTATING LEFT SINGLE SHIFT-BY-REGISTER 
ARITHMETIC RIGHT SINGLE SHIFT-BY-REGISTER 


LOAD IMMEDIATE 

COMPARE IMMEDIATE 

AOD IMAEDIATE 

SUBTRACT TMSEDIATE 
INVERSE MOVE TRMEDIATE 
LOGICAL PRODUCT IPMEDIATE 


* EXCLUSIVE OR IFEDIATE 


INCLUSIVE OR IMMEDIATE 


* MULTIPLY IMMEDIATE 
. OIVIDE TIEDLATE 


PROGRAM ADDRESS STORE 

SHIFT PACKED OCCIMAL 

LOGICAL LEFT DOUBLE SHIFT-BY-REGISTER 
LOGICAL RIGHT DOUGLE SHIFT-CY-REGISTER 


- ROTATING LEFT DOUBLE SHIFT-BY-REGISTER 


ARITHMETIC RIGHT COUBLE SHIFT-BY-RCGISTER 


* SKIP IF REGISTER IS ZERO = FORWARO 


SKIP IF REGISTER IS ZERO - BACKYARD 

SKIP JF REGISTER NOT ZERO - FORWARD 

SKIP IF REGISTER NOT ZERO - BACKYARD 

SKIP IF REGISTER IS PLUS - FORWARD 

SKIP IF REGISTER 1S PLUS - BACKYARD 

SKIP IF REGISTER IS MINUS - FORWARD 

SKIP IF REGISTER IS MINUS - BACKYARD 

SKIP Of COHDITION REGISTER TRUE = FORWARD 
SKIP Oi! COUDITION REGISTER FALSE - FORMARD 
SKIP ON CONDITION REGISTER TRUE - BACKWARD 
SKIP OW CONDITION REGISTER FALSE - BACKYARD 
LOGICAL LEFT SINGLE SHIFT IMMEDIATE 
LOGICAL RIGHT SINGLE IMMEDIATE 

ROTATING LEFT SINGLE SHIFT IMMEDIATE 
ARITHMETIC RIGHT SINGLE SHIFT IMMEDIATE 


ZERO AND ADO DECIMAL 
COMPARE PACKED DECIMAL 
ADD PACKED DECIMAL 
SUBTRACT PACKED DECIMAL 
MOVE. CHARACTERS 

COMPARE CHARACTERS 
TRANSLATE 

PACKED DECIMAL/ALPHA EDIT 


MOVE LONG 


LOGICAL LEFT DOUBLE SHIFT IMMEDIATE 


LOGICAL RIGHT DOUBLE SHIFT IMMEDIATE 
ROTATING LEFT DOUGLE SHIFT IMMEDIATE 
ARITHMETIC RIGHT DOUBLE SHIFT IMMEDIATE 


SECTION 4 


TABLE 4-3, 


PAGE 


MACHINE LANGUAGE INSTRUCTION REPERTOIRE 


ARRANGED BY FUNCTION CODE (Page 2 of 3) 


nema tint 


Function res 
Code jy tincrionic] Class] Format 


Description 


MEMORY - MEMORY 
COMPARE MEMORY - MEMORY 

ADD EMORY - MEMORY 

SUBTRACT MEMORY - MEMORY 
INVERSE MOVE MEMORY - MEMORY 
LOGICAL PRODUCT MEMORY - MEMORY 
EXCLUSIVE OR HEMORY - MEMORY 
INCLUSIVE OR MEMORY - MEMORY 
MULTIPLY MEMORY - MEMORY 

DIVIDE MEMORY - MEMORY 

MOVE BYTE 

COMPARE BYTE MEMORY - MEMORY 
TEST FOR ON-BIT 

REVERSE ON-BIT 

TEST FOR OFF-BIT 

REVERSE OFF-BIT 


LOAD TWO WORD 
COMPARE TWO-WORD 
AOD TWO-VWORD 
SUBTRACT THO-WORD 


LOAD MEMORY - REGISTER 
COMPARE MEMORY - REGISTER 

ADD MEMORY - REGISTER 

SUBTRACT MEMORY - REGISTER 
INVERSE MOVE MEMORY - REGISTER 
LOGICAL PRODUCT MEMORY - REGISTER 
EXCLUSIVE OR MEMORY - REGISTER 
INCLUSIVE OR MEMORY - REGISTER 
MULTIPLY MEMORY - REGISTER 
DIVIDE MEMORY - REGISTER 
CONVERT TO BINARY 

CONVERT TO BINARY-TWO WORD 
CONVERT TO DECIMAL 

CONVERT TO DECIMAL-TWO WORD 


LOAD DIRECT 
COMPARE DIRECT 
ADD DIRECT 
SUBTRACT DIRECT 
INVERSE MOVE DIRECT 
LOGICAL PRODUCT DIRECT 
EXCLUSIVE OR DIRECT 
- INCLUSIVE OR DIRECT 
MULTIPLY DIRECT 
DIVIDE DIRECT 
SKIP UNCONDITIONAL - FORWARD 
SKIP UNCONDITIONAL - BACKWARD 
SET BIT 
RESET BIT 
TEST BIT 
INVERT BIT 


BRANCH IF REGISTER IS ZERO 
BRANCH IF REGISTER IS NOT ZERO 
BRANCH IF BIT OFF 

BRANCH IF BIT ON 

BRANCH ADO 1 

BRANCH ADD 2 

BRANCH SUBTRACT 1 

BRANCH SUBTRACT 2 

BRANCH ON CONDITION REGISTER TRUE 
BRANCH ON CONDITION REGISTER FALSE 
BRANCH AND SAVE RETURN 

BRANCH TO ADDRESS IN REGISTER 
BRANCH - PRE-IiIDEXING 
BRANCH - POST INDEXING 
NO OPERATION 

BRANCH TO CONTROL MEMORY 


READ EXTENDED REGISTER 
WRITE EXTENDED REGISTER 
SYSTEM 1/0 

DISK 1/0 
COMMUNICATIONS 1/0 
COMMUNICATIONS OUTPUT COMMAND 
INPUT FROM 1/0 REGISTER 
OUTPUT TO 1/0 REGISTER 
LOAD BYTE 

STORE BYTE 

COMPARE BYTE 

STORE REGISTER - MEMORY 
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TABLE 4-3. 


SECTION 4 PAGE 


MACHINE LANGUAGE INSTRUCTION REPERTOIRE 
ARRANGED BY FUNCTION CODE (Page 3 of 3) 


“STORE THO-WORD © 


READ REGISTER OPTION 
WRITE REGISTER OPTION 
READ ANY REGISTER 
WRITE ANY REGISTER 
RESTORE ALL REGISTERS 
SAVE ALL REGISTERS 


VW 


TABLE 4-4, 


A2 


Hnenonic oo 


AND 


MACHINE 


SECTION 4 PAGE 


LANGUAGE INSTRUCTION REPERTOIRE 


ARRANGED BY MNEMONIC (Page 1 of 3) 


AR 


. COMPARE PACKED DECIMAL 


- EXCLUSIVE OR MEMORY - MEMORY 


Description . 


ADD MEMORY - REGISTER 

ADD DIRECT 

ADD IMMEDIATE 

ADD PACKED DECIMAL 

ADD MEMORY - MEMORY 

ADD REGISTER ~ REGISTER 

ADD TWO-WORD 

LOGICAL PRODUCT MEMORY - REGISTER 

LOGICAL PRODUCT DIRECT 

LOGICAL PRODUCT IMMEDIATE 

LOGICAL PRODUCT REGISTER - REGISTER 
ARITHMETIC RIGHT DOUBLE SHIFT - IMMEDIATE 
LOGICAL PRODUCT MEMORY - MEMORY 
ARITHMETIC RIGHT DOUBLE SHIFT-BY-REGISTER 
ARITHMETIC RIGHT SINGLE SHIFT - IMMEDIATE 
ARITHMETIC RIGHT SINGLE SHIFT-BY-REGISTER 


BRANCH-POST INDEXING 

BRANCH ADD 1 

BRANCH ADD 2 

BRANCH ON CONDITION REGISTER FALSE 
BRANCH - PRE-INDEXING 

BRANCH TO CONTROL MEMORY 

BRANCH ON CONDITION REGISTER TRUE 
BRANCH IF BIT OFF 

BRANCH IF BIT ON 

BRANCH TO ADDRESS IN REGISTER 
BRANCH IF REGISTER IS NOT ZERO 
BRANCH IF REGISTER IS ZERC 

BRANCH SUBTRACT 1 

BRANCH SUBTRACT 2 

BRANCH AND SAVE RETURN 


COMPARE BYTE 

COMPARE BYTE MEMORY - MEMORY 
CONDITION REGISTER LOAD 
COMPARE MEMORY - REGISTER 
COMPARE DIRECT 

COMPARE IMMEDIATE 


COMPARE MEMORY - MEMORY 
COMPARE REGISTER - REGISTER 
COMPARE T¥WO-WORD 

COMPARE CHARACTERS 
CONDITION REGISTER STORE 
CLEAR TIE-BRAKER REGISTER 
CONVERT TO BINARY. 
CONVERT TO BINARY-TWO WORD 
CONVERT TO DECIMAL 

CONVERT TO DECIMAL-TWO WORD 


DISK 1/0 

DIVIDE MEMORY - REGISTER 
DIVIDE DIRECT 

DIVIDE IMMEDIATE 

DIVIDE MEMORY ~ MEMORY 
DIVIDE REGISTER - REGISTER 


PACKED DECIMAL/ALPHA EDIT 
EXCLUSIVE OR MEMORY - REGISTER 
EXCLUSIVE OR OIRECT - 

EXCLUSIVE OR IMMEDIATE 


EXCLUSIVE OR REGISTER - REGISTER 


INVERT BIT 

INPUT FROM 1/0 REGISTER 

INVERSE MOVE MEMORY - REGISTER 
INVERSE MOVE DIRECT 

INVERSE MOVE IMMEDIATE 

INVERSE MOVE MC'ORY - MEMORY 
INVERSE MOVE REGISTER - REGISTER 
INCLUSIVE OR KEMORY - REGISTER 
INCLUSIVE OR DIRECT 

INCLUSIVE OR IMMEDIATE 

INCLUSIVE OR MEMORY - MEMORY 
INCLUSIVE OR REGISTER - REGISTER 


12. 
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TABLE 4-4. MACHINE LANGUAGE INSTRUCTION REPERTOIRE 


ARRANGED BY MNEMONIC (Page 2 of 3) 


Code i Mnemonic# Class | Description 


LOAD ADDRESS 
LOGICAL LEFT DOUBLE SHIFT IMMEDIATE 
LOGICA. LEFT DOUBLE SIITFT-BY-REGISTER 
LOGICAL LEFT SINGLE SHIFT IMMEDIATE 
LOGICAL LEFT SINGLE SHIFT-8Y-REGISTER 
LOAD MEMORY - REGISTER 

LOAD BYTE 

LOAD IMMEDIATE 

LOAD DIRECT 

LOAD TWO WORD 

LOGICAL RIGHT DOUBLE SHIFT IMMEDIATE 
LOGICAL RIGHT DOUBLE SHIFT-BY-REGISTER 
LOGICAL RIGHT SINGLE SHIFT-BY-REGISTER 
LOGICAL RIGHT SINGLE SHIFT IMMEDIATE 
LOAD SEGMENT TAG 


MOVE ADDRESS 
MOVE BYTE 

MOVE LONG 

MEMORY ~ MEMORY 

MOVE REGISTER - REGISTER 
MOVE CHARACTERS 

MULTIPLY MEHORY - REGISTER 
MULTIPLY DIRECT 

MULTIPLY IMMEDIATE 

MULTIPLY MEMORY = MEMORY 
MULTIPLY REGISTER - REGISTER 
MOVE SEGMENT TAG 


_NO OPERATION 
OUTPUT TO 1/0 REGISTER 


PACK 
PROGRAM ADDRESS STORE 


‘RESET ADDRESS-MODE REGISTER 

READ ANY REGISTER 

RESET BUSY/ACTIVE REGISTER 

RESET BIT 

RESET CONTROL REGISTER 

COMMUNICATIONS 1/0 

READ EXTENDED REGISTER 

ROTATING LEFT DOUBLE SHIFT IMMEDIATE 
“ROTATING LEFT DOUBLE SHIFT-BY-REGISTER 
ROTATING LEFT SINGLE SHIFT IMMEDIATE 
ROTATING LEFT SINGLE SHIFT-BY-REGISTER 
REVERSE OFF-BIT 

REVERSE ON-BIT 

RESET PRIVILEDGED MODE REGISTER 
RESTORE PROCESSOR STATE 

RESTORE ALL REGISTERS 


SET ADDRESS-MODE REGISTER 

SAVE ALL REGISTERS 

SKIP UNCONDITIONAL - BACKWARD 

SET BUSY/ACTIVE REGISTER 

SET BIT 

SKIP ON CONDITION REGISTER FALSE - BACKWARD | 
SKIP ON CONDITION REGISTER FALSE - FORWARD 
SET CONTROL REGISTER 

SKIP ON CONDITION REGISTER TRUE - BACKWARD 
SKIP ON CONDITION REGISTER TRUE ~ FORWARD 
SKIP UNCONDITIONAL - FORWARD 

SHIFT PACKED DECIMAL 

SYSTEM 1/0 

SET PRIVILEDGED MODE REGISTER 

« SAVE PROCESSOR STATE 

STORE PROGRAM SEGMENT TAG 

SERVICE REQUEST 

SKIP IF REGISTER IS MINUS ~ BACKWARD 

SKIP IF REGISTER IS MINUS = FORWARD 

SKIP IF REGISTER NOT ZERO - BACKWARD 

SKIP IF REGISTER NOT ZERO - FORWARD 

SKIP IF REGISTER IS PLUS - BACKWARD 
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SECTION 4 PAGE 


TABLE 4-4. MACHINE LANGUAGE INSTRUCTION REPERTOIRE 
ARRANGED BY MNEMONIC (Page 3 of 3) 


Function : 
Code |__ Format _} Description 


SKIP IF REGISTER IS PLUS = FORWARD - 
SKIP IF REGISTER IS ZERO ~ BACKWARD 
SKIP IF REGISTER IS ZERO - FORWARD 
STORE SEGMENT TAG 

STORE ADDRESS 

STORE REGISTER - MEMORY 

STORE BYTE 

STORE TWQ-WORD 

SUBTRACT MEMORY = REGISTER 

SUBTRACT DIRECT ; 

SUBTRACT THMEDIATE 

SUBTRACT PACKED DECIMAL 

SUBTRACT MEMORY = MEMORY 

SUBTRACT REGISTER - REGISTER 
SUBTRACT TUO-HWORD 


TEST BIT 

TEST FOR OFF-BIT 

TEST FOR ON-BIT 

TRANSLATE 

TEST AND SET TIE-BRAKER - REGISTER 


WRITE ANY REGISTER 
COMMUNICATIONS OUTPUT COMMAND 
WRITE EXTENDED REGESTER 


ZERO AND ADD DECIMAL © 
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TABLE 4-5. ASCII CHARACTER TO MS BIT POSITION 


Ee EE | A eR cr Neamt preanenipepaereaentnahr ttt stu enisAASesn tastes 


Main Storage Bit Positions 0, |, 2, 3 


sonra — 


0000 00! | 0010 0117 4 1000 


Wi 
Bit Positions 
4,5, 6,7 


n 


TABLE 4-6, 


| corcier | Her 


34 


ts Ft ewan rm ews i ica 


~N 


moe Dane a oe oe 


o 
nn 


WNH—ON xe << CFF 70 VIDBDZ Tee "TH THR AaAnTA N<X<CAMBMPOVOHZ STA TTO™™IVOAS>Y 


mmmmamonogogoo00 
aw 
RBAGZ SR EOAGARS 


FF oc 


FS 
Gs 


SECTION 4 


ASCII CHARACTER TO HEX EQUIVALENT 


PAGE 


16 


17 


PAGE 


SECTION 4 


EBCDIC CHARACTER TO MS BIT POSITION 


TABLE 4-7. 


Main Storage Bit Positions 0, 1, 2, 3 


: 


qj — 
wn UO 
NOAASsA SC CeSreere F 
ai-[eyeleieielels[-)slaie| [ele] el 3] 
fo 4 
: UU EO CORDES ooe 


r 


Bit Positions 
4,5, 6,7 
0000 
0001 
1110 
Wi 


0010 
0011 
0100 
0101 
0110 
Ott 


1000 
1001 
1010 


Duplicate Assignment 


TABLE 4-8. 


Character 


A 
8 
Cc 
D 
E 
F 
G 
H 
{ 
J 
K 
L 
M 
N 
.@] 
P 
Q 
R 
$ 
T 
U 
Vv 
Ww 
x 
Y 
Zz 
a 
b 
c 
d 
e 
f 
g 
h 
i 

i 
k 
t 
m 
n 
° 
P 
q 
v 
$ 
t 
v 
v 
w 
x 
Y 
z 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
& 
/ 
$ 
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EBCIDIC CHARACTER TO HEX EQUIVALENT 


| chorcer | ee | 
¢ 4A 


cual (ala Wr trl WOM Re Ars see 


ron F 
Ww 


“ay 


[am Jo 
RS 35 


*ETB and EOB hove 
the same hex 
assignment. PRE ong 
ESC have the same hex 
assignment. 
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SECTION 4 PAGE 19 
TABLE 4-9, EBCIDIC/ASCII CHARACTER CONVERSIONS 


Data Link Code Chart Sequence 


Character 
EBCDIC USASCH 


SOH 

ETB EOR(ETB) | ne | 

EOT ne 

ENQ pone 

ACKO | DLE ‘70’ 

ACK | 
pone | 


DLE < 


TTO STX ENQ STX ENQ 


ne~«no change 
' 'e-Indicates the hexadecimal representation (no graphic 
assignment). 


TABLE 4-10. 


CARD CODE 


' Oo = L “N on 
6 s 


12-4 
Pe eee 
it = ae a 
ESE OE FEE 
ae Pe 
ee 
ae 
eee ee eek 
ees eee 
mre eae 
Srenee CSMEe 
eee = 
eee 
ee 
Pomme ee EL 
Sees See 
BS el eee) 
ee ASR 
a 
Bane eee 


® Dot indicates printab/e graphic 


ine N wr 
b ND 
= 
5 ' S 
F a 


GRAPHIC 


SECTION 4 


PAGE 


HOLLERITH PUNCHING CODES (Page 1 of 3) 


GRAPHIC CARD CODE 
~EBCOIC _[_ USASCH 
ioe 12-0+9 
| i2-0-9 
an ae [| 
—d_2 2-1-1 TO 
ot 
Pe ee 
T2-11-2 | 
2-1-2 
Sean See 
12-11-3 | 
TS 12-11 <3 
2-4 Ts 
| Seances sl 
2-1-5 [| 
12-11-5 
Tai 
12-11-6 
eee Tad eee 
FE a ees 
a 12-11-7 
Poa icine 
~T12-11<8 
4 pee ne | 
re Ol 2-1-9 | 
12-11-9 
eae 
Mile ae ns 
ee | 
i-0-3 | ~*| 
Te | 
I. eas 
See 
7 
a r t1-0-3 | 
<a se 
1-0-6 
W0-7 [| 
[ W-0-7 } 
ae 
1-0-8 
| 115-8 
1-0-9 { 
1-0-9 
12-3-8 
if 12-3-5 
te wk 77 
POLL LLL 
= pa 
ie eae 
anne ae 
pace | BLANK |__| 


VILL LL 7 Sbaded area indicates that card code and translator are not available for that graphic 


BLANK | 
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TABLE 4-10. HOLLERITH PUNCHING CODES (Page 2 of 3) 


GRAPHIC CARO CODE GRAPHIC CARD CODE CARD CODE 
EBcple | USASChI Y Epc DIC Asc] rehome | Us 
str = eres 
$_e | 5-8 | SO | 12-6-8-9 | 
bo ee ee ee Bee RAGA : 
aaa Seat aS eee eS 
Li -4-8 ET ORE: ETT ss Ee 
nae ae ees 
Bees pow eo] 7-8 Peied ec al 
is EE EOS BEY) H2-11-1-§-9| 
fel o-1 83 eZ 
- | ont | 12-8-2 
aaa | 
— A. _ 
Pe a a 
Lee EO 
ez aa a ae: 
eral ian eae 
Re cone otal CO. KE 
| 3-8 | es ee 
[me oe ana aaa Se 
(i2-2-8 [| B77 
ee LLL as eee 
=— MMA 
12-4-8 a ee 
oe ae = eae 
San | NUL |12-0-1-8-9 pepe 
eee je 
ae es) Ss ee 
Bess  SQH | 2-1-9 | pi1-1-8-9 [| 
ee eee 
fe a ane ee Se ee 
cee Bees r §tX | 2-2-9 | 11-2-8-9 [oO 
=e 12-2-9 a MIT 
WILLA... | beh Brees to 
A = mint D 
es ae BE PZ, 
es Cl anne aes 
1-2-8 | PPR 2-4-9 | | 11-5-8-9 | eee 
WLLLLLLL rr IZ 
spoon ome aay ee Sas eens 
Y-5-8 | 12-5-9 2 fe 
ee 2-5-9 
ee Sonn a. aa 
1-6-8 12-4-9 : 
11-6-8 aaa LLSLLLLLL) -7=8-9 
Te | eee 
11-7-8 
ee ee i-7-8 | pF 12-7-9 
“i [nix aie t 
0-5-8 I 
0-5-8 fc | VLA 
ese acd YT SC~«d Sean) RS PE Nee 
ars 0-6-8 
| 0-6-8 | 12-3-3-9 
— 
0-7-8 [Fe 
ts 0-7-8 ose 12-4-8-9 LILLY 
fate ete | Ree a 
C298 CR Wee 
tase 2-6 . Se 8 ae 25-9) 


© Dot indicates printable graphic 
ZZZZ, Sheded area indicates that card cade and translator are not available for that graphic 


TABLE 4-10. 


SECTION 4 


PAGE 


HOLLERITH PUNCHING CODES (Page 3 of 3) 


CARD CODE 
I USASCII 


im 
ce) 
N 
» 


IGUAL AHEM 
ft 


4-8-9 


7-8-9 


> 
Aw 


N 
f) 
ao 
t 
> *) 


113 -5-8-9 


Ws | 11-7-8-9 | 
VALIZLLLS 


® Dot indicates printable graphic 


VLLILLLL LB Shaded area indicates that card code and translator 


are not available for that graphic 
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TABLE 4-11. POWERS OF TWO TABLE 
2 -#: «2s 
1 0 1.0 
2 1 0.5 
4 2 0,25 
8 3 0,125 
16 4 0.0625 
32 5 0.031 25 
64 6 0.015 625 
128 7 0.007 8125 
256 8 0,003 906 25 
512 9 0.001 953 125 
1024 10 #£420.000 976 562 5 
2048 11 #£«20.000 488 281 25 
4096 12 0,000 244 140 625 
8192 13 0,000 122 070 3125 
16 384 14 0,000 061 035 156 25 
32 768 15 0.000 030 517 578 125 
65536 16 0.000 015 258 789 062 5 
131072 17 #0.000 007 629 394 531 25 
262 144 18 #£0,000 003 814 697 265 625 
524 288 19 0,000 001 907 348 632 812 5 
1048576 20 0.000 000 953 674 316 406 25 
2097152 21 £0,000 000 476 837 158 203 125 
4194 304 22 0.000 000 238 418 579 101 562 5 
8388608 23 0.000 000 119 209 289 550 781 25 
16 777 216 24 0,000 000 059 604 644 775 390 625 
33 554 432 25 0,000 000 029 802 322 387 695 312 5 
67 108 864 26 0.000 000 014 901 161 193 847 656 25 
134 217 728 27 0.000 000 007 450 580 596 923 828 125 
268 435 456 28 0,000 000 003 725 290 298 461 914 062 5 
536 870912 29 0,000 000 001 862 645 149 230 957 031 25 
1 073 741 824 30 0.000 000 000 931 322 574 615 478 515 625 
2 147 483 648 31 0.000 000 000 465 661 287 307 739 257 812 5 
4 294 967 296 32 0.000 000 000 232 830 643 653 869 628 906 25 
8 589 934592 33 0.000 000 000 116 415 321 826 934 814 453 125 
17 179 869 184 34 0.000 000 000 058 207 660 913 467 407 226 562 5 
34 359 738 368 35 0.000 000 000 029 103 830 456 733 703 613 281 25 
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TABLE 4-12. HWEXADECIMAL/DECIMAL INTEGER CONVERSION TABLE 


RIGHT-MOST BYTE 
BITS 0,1,2,3 BITS 4,5,6,7 BITS 8,9,10,11] BITS 12,13,14,15 


DECIMAL | HEX | DECIMAL DECIMAL DEC IMAL 


oa 


0 
| 


om © 


AMOODSWODBYUAMNEWNHO 
TMMOMNDEWONANEWH 
UMEWH HOO BUAMNEWHHO 


— HIM ToOWEPWOWAM EWA 
ee ee ee ae ae | 


EXAMPLE : 


Convert A4&C7 to decimal 
16 


A4 C7 


Bits 12—.%15 COL 


Bits 8—»11 COL 


Bits 4—»/7/ COL 


Bits O0O—»3 COL 


25 
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HEXADEC IMAL ADDITION AND SUBTRACTION TABLE 


TABLE 4-13. 


<j a fa) 
. ago = - = : . es pas (es as es SS 


- |e ScCCOROCoonoooRe 


mT NE OP Se] Of oOo] XN} olal <i a} Ul Of wl a 


HEXADECIMAL MULTIPLICATION TABLE 


TABLE 4-14. 


Exomple: 2x 4= 08, Fx 2=1E 


o 
z+ 


Oscilloscope, 


Module Extender, 


Module Extender, 


TABLE 4-15. 


TOOLS AND 


Description 


Tektronix 465 or equivalent 


Voltmeter 


Module Extender, 3-Layer Logic 
Power Logic 


Power with Lugs 
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TEST EQUIPMENT 


MRX Part No. 


203161 
203154 
505623 
505554 
505555 
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SECTION 5. DIAGNOSTIC PROGRAMS 


Ciagnostic programs run on the 7300 Processing Unit are divided 
into two groups: micro-diagnostics and MLI diagnostics, 


ihe micro-diagnostics (also referred to as fault isolation 
routines) are coded in micro-instruction (ul) form and check the 
shared resources (CPU and main storage) by means of four 
programs: CPU1, CPU2, CPU3, and Main Storage. 


The MLI diagnostics (also referred to as Design Verification 
Routines or ODVR~s) are coded in machine-language instruction 
(MLI) format and check both the shared resources and peripheral 
cevices, including the adapters, The MLI diegnostics are divided 
into three classes of tests: Autoload, Stand Alone, = and 
laintenance Monitor. 


Letails about the MLI diagnostics, ineluding procedures for 
running the programs and interpreting the results, are contained 
in the MRX/40 ane 50 Syster Machine Language Diagnostics 
Cperator”’s Guide. Descriptions of the micro-diagnostics and 
operating procecures are presently contained in the program 
listing for: each program. At some future date, this Information 
will be included in a formal fault isolation manual. 
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SECTION 6. SHARED RESOURCES 


saa ements Getmtet Qehne one eal Gea per Rone GERAD Ate ore el 


Information of a general nature which may assist in 
troubleshooting shared resources (CPU and MS) is presented in 
selected illustrations contained in both the Support Diagrams 
Manual and this manual. Illustrations in the Support Diagrams 
Manual consist of block diagrams and related figures which 
present overall characteristics of the CPL and MS. Illustrations 
in this manual are extracted from the 7300 Processing Unit Desiaqn 
Description Manual and consist of selected "memory-joqging" 
information, such as details of ERF Group I. read/write 
operations. Illustrations related to the CFU are listed below: 


Manual Title Draw/Fig. Ho. 
7200/7360 CPU Block Diagran 503247 
Support 4icrocommand Kepertoire 504674 
Diagrams, _ Register File Organization 505983 
Volume 1 7300 Major Cycle Timing 505988 
7300 Minor Cycle Timing 505989 
CS. Proper/Address Table Block Diagram 505985 
Basic Storage Protect Block Diagram 506092 
Relocation and Protect Block Diagram 506093 
Job Accounting Block Diagram 506091 
7200/7300 Gray Code Counter and E-Timing 6-1 
Maintenance Waveforms 
Manual Normal Priority Timing 6-2 
ERF Group I Read/Write Timing 6-3 
CS Page Organization 6-4 
CS Address Selection 6-5 


lllustrations related to MS are listed below: 


Manual Title Draw/Fig. No. 
7200/ 7300 MS Special Conventions 506024 
Support MS With Parity Block Diagram 506067 
Diagrams MS With ECC Block Diagram 506066 
Manual 

7200/7300 MS Addressing Scheme 6-6 


Maintenance | 
Manual 
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Figure 6-1. Gray Code Counter and E-Timing Waveforms 
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Buywy, AQIAOFAdg | 2WU4ON 


NULL 


> +» | (NULL) 


PROC 0 


(NULL)i~ + 


RO} Ri) EO ET EZ 


elelalelalalelelale bela 


T160 T560 8=T600 TO00 T160 
BUSY PRIOR CLR SET BUSY 
FF ENC RSYC STATE’ FF 
TO Ta FF FF TO 
RSYC READ (0) (0) RSYC 
FF REG READ FF 
(0) (0) REG (0) 
TO 
EXEC 
REG 


(0) 


T560 8 8§=©T640 T160 
PRIOR = SET BUSY 


ENC NULL FF 
TO STATE TO 
READ FF RSYC 
REG VIA FF 


__(0) ABANDCC (0) 
“EXEC” 
REG 
TO 
WRITE 
REG 
(0) 


PROC 0 


Py Fh 
> +» | (NULL) (NULL) | > >» 
Su F Pu Fre 


5] les ee [ev [wo sara] ea]es] eve 


T560 7600 71000 T160 T560 T640 
PRIGR CLR SET BUSY PRIOR SET 


ENC RSYC STATE FF ENC NULL 
TO FF FF TO TO STATE 
READ (0) (0) RSYC READ FF 
REG READ FF REG VIA 
(0) REG (0) (0) ABANDCC 
STATEN TO EXEC 
TO EXEC REG 
WRITE REG TO 
NOP (0) WRITE 
REG 


9 NOILIIS 
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SELPMORF iif 
ENPB/PPGI He 
ENFB G1 ae | fe 


/Al-— IF A LOAD F INSTRUCTION WAS 
% EXECUTED IN THIS MAJOR CYCLE 
EFIRH/WL 1 | 
a | iL 
seveweL | Lae ieee 
1 | 
PB OR PP-- Py be |«— FB> FRF 


ENRDERF LeSrer 
ENPM>SM PA. 4 
CLKSM - ie ae 


CLKFB/FR | 
Pur . FRF > F 
ERF GRP 1 READ TIMING FOR RO AND R1 


Figure 6-3. ERF Group I Read/Write Timine 
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*H-9 aanbiy4 


uol!qzezyuebiagn abbey S$) 


HEX 
ADRS 


PER 
PAGE 


EACH BIT PORTION 
OF A PAGE CONSISTS 
OF ONE IC 
ELEMENT. 


BIT POSITIONS 
9 AND 19 
NOT USED. 


0000 
RANGE + 0 
;OcFF ff 


9 NOITLIAS 


4IVd 


S 
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14-BIT CS 
ADDRESS 
[wT lefetofefelofefefofuftele[uls] 
eee, eee” Seem, ll 
NOT PART a SELECTS 1 
OF CS OF 256 WORDS 
ADDRESS IN PAGE 
SELECTS 1 
OF 16 PAGES 
IN STORAGE UNIT 
(4096 WORDS) 


SELECTS 1 OF 
4 STORAGE UNITS 
(MAXIMUNI)* 


*THESE BITS REPRESENTLY CONNECTED 
TO GROUND (SELECT STORAGE UNIT 0 ONLY) 


Figure 6-5. CS Address Selection 


*9-9 aunb14 


aUayrs Buissaippy SW 


CTA ADDRESS 
REGISTER OPTION (TTL LLLP EELE EE 
ONLY 
: BYTE 
EXTENSION aooress __STORAGE ADDRESS _ : mi 


STORAGE 


S12K | 256K | 128K | G5K | 32K | 16K 12 16 | mieoe 


a 
STORAGE ELEMENT COLUMN STORAGE ELEMENT ROW 
OUT-OF-RANGE BSTORAGE COLUMN DECODE : DECODE 

DETECT MODULE SELECT SELECT STGRAGE 
a 97 ELEMENT 
| ; as ADDRESSING 
a 
a REFRESH ADDRESS 
a 
sf) 

1K EQUALS 1024 


9 NOILIAS 


AIVd 
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TIMING CHECKS 


NOTE 


The following timing checks are very Similar to those 
used to adjust timing during manufacture, modified only 
as necessary for use in the field. As such, they must 
be made with extreme care by qualified personnel usina 
proper test equipment that is accurately calibrated. Of 
utmost importance is that you are convinced; after 
carefully analyzing other possible causes, that the 
difficulty is due to faulty timing. NEVER ATTEMPT TO 
"TUNE OUT" A PROBLEM BY ADJUSTING TIMING JUST AS A 
CONVENIENT METHOD OF GETTING THE SYSTEM BACK UF. The 
result invariably causes the problem to reappear 
somewnere else in the system. This time, however, the 
problem is doubly difficult to pinpoint because the 
real cause is being concealed by ae faulty timing 
adjustment. 


CPU TIMING CHECKS 


Initial Checks 


1. 


26 


Insure that the power sequencer and power supplies have been 
tested and are working. 


Be certain that there are no power-to-qground shorts on any of 
the PC modules. 


NOTE 


Wnen reading the timing on the scope, assume that at 
1.5 volts the logic switches from a logical "0" to a 
logical "1" and from a logical "1" to a "oO", 


cxcursions Counter 


ee: 


ter iereneemmnitins orice Restarts 


Extend module TAI5 and insure that time EO through E7/ are 
each 100 nanoseconds long for 7300 machines or 200 nano- 
seconds long for 7/7200 machines and are occuring consecu- 
tively. It may be necessary to start on the timing module at 
1A12 (i8 for 7300 machines or AT for 7200 machines) because 
times TxA40-3 and TX00-2 are needed to drive the excursions 
counter. 
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Timing Chain I 


Te 


2. 


Set up the oscilloscope using the 1 volt per centimeter scale 
0.1 usec per centimeter divided by 10, and syne internally. 


Monitor 1A12 TP17 and adjust R17 for a 30-nsec negative 
pulse. Repetition rate must be 100 nanoseconds for 7300 
machines or 200 nanoseconds for 7200 machines, 


sync on 1A12 TP17 and look at 1A16 TP19. Sweep R3 to see the 
range of movement of this pulse. 


Adjust R3 to the center of its range and adjust R24 for a 30 
nsec pulse at 1A16 TP19. 


Sync on 1A16 TPI9. 


Check timing of all CPU clock and clock-related pulses in 
accordance with the following drawings in the Support 
Diagrams Manual, Volume 1: drawing 506194 for the 7300 CPU or 
drawing 507063 for the 7200 CPU. These drawinas tabulate 
start times, pulse widths, signal polarity, test points, and 
modules to be removed in order to obtain the correct pulse. 
If timing is not as indicated, adjust corresponding pair of 
potentiometers on module 1A12 as listed in Table 6-1]. Because 
adjustment of all signals by any one pair of pots is 
interrelated, it may be necessary to readjust all other 
signals of a group if any one has been adjusted. 


MS TIMING CHECKS 


NOTE 


A three-wire, grounded soldering iron must be used when 
working on the modules. The HH modules (HK modules for 
7200, phase 2 and 3 machines) should not be inserted 
until the timing is set up on the corresponding timing 
module and the proper signals are getting to the HH 
(HK) module slots. 


Timer Delay Adjustment 


The 


following procedure is used to adjust the width of the TIMER 


pulse from module 1A13, which is used to generate pulses EQ” and 


EOQ"~ 


from the on-time E-timing chain on module 1A15. 


9 


9 
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1. Insure that the System is not operating in the 
consecutive-cycle mode by clearing bits 6 through 15 of 
the Control register. 


2. Sync the oscilloscope on 1A13 TP2, set the display mode 
selector to CHOPPED, and set up for simultaneous display 
of the TIMER waveform at 1A13 TP2 and the TX20 waveform 
at 1A13  TP10. (See Figure 6-7.) Leading edae of the 
TIMER waveform will start somewhere between £650 and 
E7GO (not critical). 


3. If the System has only the non-ECC portion of the Aegis- 
ter Option (RO) present (chassis 1), adjust pot &14 on 
1413. so that the trailing edge of the TIMER pulse falls 
exactly midway between the leading edges of the second 
and third TX20 pulses from the leading edge of the TIMER 
pulses; i.e., at E070 (point Aon Figure 6-7). This 
produces a TIMER pulse of about 200 nanoseconds in 
width, which generates EQ on module 1A15. 


4. If the System has both the non-ECC portion (chassis 1) 
and ECC portion (chassis 2) of the RO present, adjust 
pot R14 on 1A13 so that the trailing edge of the TIMER 
pulse falls exactly midway between the leading edaqes of 
the third and fourth TX20 pulses from the leadina edae 
of the TIMER pulse; i.e., at E070~ (point 3 on Figure 
6-7). This produces a TIMER pulse of about 3900 
nanoseconds in width, which generates both EO” and EQ77” 
on module 1A15. 


TIMER (1A13 TP2) 


TX20 (1A13 TP10) 


Figure 6-7. Timer Delay Waveforms 
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TABLE 6-1. CPU TIMING POTENTIOMETERS 


SIGNAL POT ADJUST 


+CLKFM-0 ROI and RO2 
+CLKFM~1 

+CLKFB/FRO 

+CLKFB/FRI 

+TX00-N 


+TX00-1 RO3 and RO4 
+1TX00~-2 
+TX 00-3 
+7X00-4 


+C LKAM/ BMO ROS and ROE 
+CLKAM/ BMI 

+CLKDR 

+TX20-1 

*#1TX20-2 


+TX40-1 RO7 and RO8 
+TX40-2 
*+TX40-3 


+TX60-1 ROY and R10 
+TX60-2 

+TX60-3 

#CLKGUUFF 

+TX60-4 


4#OLK-S/RO Rid and R12 
#CLK-S/R1 

+CLKS/ROR 

+TXSO-N 

+7TXSO0-N1 


#CLKMR/NR R13 and R14 
tC LKSM/PB 

+CLKPP 

+1X80-1 

+1X60-2 

+7 X80-3 

+CLKERFG? 


#+CLKSR R15 and R16 
+NORMWER R18 and R19 
+LATEWR © R20 and R21 


+BREWRITE R22 and R23 
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Refresh Timing Checks 


1. Check to see that a clock pulse recurring every 800 nano- 
seconds (if a 7300 machine) or every 1600 nanoseconds (if a 
7200 machine) is present on the following modules, unless ECC 
is installed (7300 machines only): 


7300 7200, #1 7200, 62 7200, 63 
2B12 TP2 2B12 TP2 2A10 TP1 2A1C TP1 


2. Check operation of refresh counter by checking togalinag rate 
of the following test points: 


ae 7300 and 7200,01 machines: 
2811 TP2 - 42 usec 
2811 TP3 - 84 usec 
2B11 TP4 - 167 usec 
2B11 TP6 - 333 usec 
2B11 TP7 - 665 usec 

b. 7200,02 and 7200,03 machines: 
2A10 TP10 - 42 usec 


3. Check that REFRESH REQUEST and REFRESH signals occur every 
42 usec at the following test points: 


7300 7200,81 7200, f2 7200, £3 


REFRESH REQ, 
Test Point 2B12 TP6é 2B12 TP6 2A10 TP6 2A10 TP6 


Polarity + + - - 
REFRESH 

Test Point 2Biz TP10 2B12 TP10 ZA1G TP11 2A10 TP11 

Polarity + + - - 


Timing Module Adjustments 


Adjust the pulses below in accordance with timing data listed in 
the following timing diagrams, depending on the system model: 


7300 7200, 01 7200, 42 7200, 63 


506195 (parity) 507065 ~ 507068 
506196 (ECC) 


These timing diagrams, contained in Volume 1 of the Support 
Diagrams Nanual, list test points, pulse widths, and leading and 
trailing edges for each pulse. Scope each pulse by syncing 
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negative and using the main storage clock pulse as a reference. 
Refer to step 1 of the Refresh Timing Check procedure above for 
test points at which this clock pulse appears. Each pulse is 
adjusted by means of a potentiometer contained on the timing 
module in each machine. This module contains twelve 15-turn 
screwdriver adjust potentiometers as shown in Figure 6-8. The 
type and location of this module for each machine model is as 
Follows: 


73.00 7200, 81 7200, 62 7200, 63 
HG,2B12 (parity) HM, 2B13 HK, 2A10 HK, 2A10 


HCO,2B12 (ECC) 
1. Gate Access Enable 


The critical point is the positive-going edge of the 
pulse. Adjust via GATE A.E. ADJ pot R22 on Fiaure 6-8. 


2. Address Time (Set) 


Set CONSOLE MODE SELECT selector to MS-RD. Adjust the 
positive-going edge at this time via ADDRESS SET ADJ pot 
R24. The negative-going edge must be set later. 


3. Precharge 


Set CONSOLE MODE SELECT selector to MS-WR. The 
negative-going edge is set via PRECHARGE DELAY ADJ pot 
R23. The positive-going edge of this signal has a switch 
for the purpose of running timing margins on the storage 
system. This switch is labeled TIMING MARGINS in Figure 
6-8. With this switch in the upper (normal) position, 
the positive-going edge of the precharge signal should 
be set via PKRECHARGE WIDTH ADJ pot R21. With the switch 
in the middle position, the positive-going edae should 
be 12 242 nanoseconds later than the normal position. 
With the switch in the lower position, the 
positive-going edge should be 12 +2 nanoseconds earlier 
than the normal position, 


4. Column Select 


Set CONSOLE MODE SELECT selector to MS-WR. The 
negative-going edge is set via COLUMN SELECT DELAY ADJ 
pot K26. Adjust the positive-going edge via COLUMN 
SELECT WIDTH ADJ pot R29. 


5. Strobe/Clear SDR 


Set CONSOLE MODE SELECT selector to MS-RD. Adjust the 
positive-going edge of the Clear SOR signal via STROBE 
ADJ pot R30. After this adjustment has been set, the 
Strobe signal should be verified. 
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Address Time (Clear) 


Set CONSOLE MODE SELECT selector to MS-RD. 
positive-going edge has been adjusted in step 2. 
adjust the negative-going edge via ADDRESS CLEAR ADJ 
R25. 


Write 


Set CONSOLE MODE SeLECT selector to MS-WR. Adjust 
positive-going edge of this signal via WRITE DELAY 
pot R28 and the negative-going edge via WRITE WIDTH 
pot R2/. 


Digit 
Set CONSOLE MODE SELECT selector to MS-WR, Adjust 


positive-going edge via DIGIT DELAY ADJ pot R31 and 
negative-going edge via DIGIT WIOTii ADJ pot R32. 


14 


the 
Now 
pot 


the 
ADJ 
ADJ 


the 
the 
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TIMING MARGINS Late Sw 
Early — 
Precharge Width Adj. | qo R21 
Gate AE. Adj. | | R22 
Precharge Delay Adj. | | | R23 
Address Set Adj. | | | R24 
Address Clear Adj. | a | R25 
Column Select Delay Adj. al | R26 
Write Width Adj. | | | R27 
Write Delay Adj. . ti R28 
Column Select Width Adj. m7 R29 
Strobe Adj. | ; | R30 
Digit Delay Adj. Go] R31 
Digit Width Adj. tT R32 


Figure 6-8. Timine Adjustment Potentiometers 
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SECTION 7. INTEGRATED COMMUNICATICNS ADAPTER 


COMMAND WORD FORMATS 


Tables 7-1 through 7-5 present the bit structure for each of the 
words transmitted between the shared resources and the Integrated 
Communication Acapter (ICA). Tables 7-1 and 7-2 illustrate 
formats for inbound (ICA to shared resources) and outbound 
(shared resources to ICA) words for asynchronous’ data 
transmission. Tables 7-3 and 7-4 present the same information but 
for synchronous transmission, 


QUTPUT REQUEST - INPUT CHARACTER UNSOLICITED STATUS SOLICITED STATUS 
[a REQ. OFF BEE REQ. OFF La REQ._ OFF ees mea. FF [a] REQ. On| 


IDENTIFIER “ '[DENTIFIER IDENTIFIER © IDENTIFIER 
BITS BITS . BITS 


GOOD feo Q ECHOPLEX laa 
PARITY PARITY OFF 


ee eel eee ee Cee 
CNTRL. CHAR. CHAR, PAR PARITY 
ae ee Pee 
RDY_OFF RDY_ON RDY_OFF RDY ON 
Pie Tee aber Coe 
SEND_OFF SEND_ON SEND OFF SEND ON 
Pear gears Mae ee 
SIG DET OFF SIG _DET_ON MARK CLAMP 
PE eal fe al eel Ter 
CHARACTER L.S. DET OFF] JL.S. DET ON} {TO SEND OFF TO_ SEND ON 
PU ee PE 
IND. OFF IND. ON 
vidi 
Loa 
ot 


1] CHANGE CODE C1) 
IN_STATUS 


BAUD- RATE CODE 
LO | RESERVED 
i | RESERVED —_ 
pao CS 
| 4 | 600 B, 60 C.P.S. | 
| 5 | 300 B, 30. C.P.S. 
He 


ed RLU 


SAME AS 
UNSOLICITED 
STATUS 
BITS 6 615 


See eee eee ES 
r 


“t-Z 318VL 


(SNONOYHINASY) SADYNOSAY GAWHS OL VII 
Z£ NOILIAS 


4NVd 


cf 


ER12 INPUT REQUESTs 


NOT USBD 


OUTPUT CHARACTER PORT COMMAND 


Of 3) 8 joe’ ocAST | 0) kor 
oe WOT ast _| af FS easy [ROAST | 38 


1; BR‘ BOT cr (BROS 


_ LINK COMMAND 


por ee DCAST 


pcr 


IDENTIFIER Pit ideal IDENTIFIER IDENTIFIER 
02 BITS BITS BITS BITS 


04 Ix 
05 |x 
DIGIT GNSOLIC STAY 
A por air — 
SOLIC STAT 
. . i em 
LINK CMDS. 
09 |X NOT USED X DATA 
i MODE CODE (4) 
10 |X X CHARACTER X 
11 {Xx X 0} REVOKE 1} INVOKE 
| ECHOPLEX ECHOPLEX 
7} SPEED SPEED 
134% X 
BAUD-RATE 
14 |X x 
CODE 
15 |x X{L.S.B @ 


TO DASCIT. EVEN PARITY! 
Ta ascrrs ODD PARITY | 


NOT X NOT 
USED USED 


: 
POT RESERVED | 
Pe {200 6. SIC 


DIAL REQUE 
16 | HALF DUPLEX 
= 


X NOT 
USED 

x 5 

0 

0 RESERVED 

(0 

° 

0 


COMMAND CODE 


; @ 
RESET 1} SET 
CMD. CMD. 


K3) COMMAND CODE 
(0 TDATA TERMINAL RDY. 
= REQUEST TO S$ h 


“E-£ Aiavl 


(SNONOYHINASY) WII OL SS9"uNOSSY GAYVHS 


ZL NOILOAS 


39Vd 


€ 


ER13 OUTPUT REQUEST INPUT CHARACTER UNSOLICITED STATUS “SOLICITED STATUS 


oe ee Ble ae eee id ae Le 


IDENTIFIER IDENTIFIER IDENTIFIER IDENTIFIER 
02 BITS BITS BITS BITS 
03 40 NOT 0 NOT X NOT 0 NOT 
04 10 USED 0 USED X USED 0 USED 
05 {0 0 
a ge Te bes Thee ire Dea 
PARITY PARITY RCVD DISABLED ENABLED 
A Ba a 
CNTRL. CHAR CHAR ERROR EBCDIC ASCII 
4 eee, Cee ee eee Meta | 
PARITY RDY. OFF RDY. ON RDY. OFF RDY. ON 
ane a a 
UNSOLICITED PARITY SEND OFF SEND_ON XMIT_OFF XMIT_ON 
ef ait Pare ee erie ee ee 
BITS 6 615 DATA SIG DET OFF SIG_DET_ON MODE MODE 
ne Pe ele evil a aa | 
CHARACTER L.S. DET OFF] |L.S. DET ON} {10 SEND OFF TO_SEND_ON 
A) RE Hy Pe 
IND. OFF IND. ON 
a blac Le Sl 
DATA MODE 
2s aia GA a 
EXP. ESTB. ESTB. 
15 1X D 


| OF NO-OP 1) CHANGE O)NOT DELETE DELETE SYNC 
IN STATUS SYNC MODE |. {MODE ON 


NOTE: INPUT CHAR BIT 06 - USED FOR ASCII CODE 
NOT IN TRANSPARENT MODE 


"e-£ WTavL 


(SNONOYHINAS) SADYNOSSY AAYVHS OL VII 


£ NOILIAS 


49d 


1 


nies ceed Mev IDENTIFIER IDENTIFIER 
02 BITS BITS BITS BITS 


fe fF INPUT REQUEST 


p NOT USED USED 


OUTPUT. foc PORT COMMAND . LINK COMMAND 


=e DCAST ane DCAST fr DCAST 


NOT 

X "USED X : USED X USED 
=, Te, = Te 

CHAR. ‘lier UNSOLIC stat 
O}NOT XPARNT XPAREN oo RETURN 

CNTRL. CHAR. CNTRL. CHAR SOLIC STAT 
XIM.S.B. lane RESERVED 
xX i he aE 
xX DATA USED 


X CHARACTER 0}NO-OP 2} REY 0} DISABLE ER XPARNT 
XPARNT MODE MODE 


x X 
xX NOT COMMAND 
xt. x USED cone @ | 
os CMD. CMD. 


LG) COMMAND CODE __| 
[0 T DATA TERMINAL RDY. | 
(oT REQuesT TO xMTT 
[6 | EOT SEARCH MODE | 


NOT LOOP TEST 


>< 


NOTE: MASTER CLEAR 


“He L ATAVL 


(SNONOYHINAS) VOI OL SADYNOSAY GAYVHS 


£ NOILIIAS 


ADVd 


5 
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LINE ADAPTER ADD ING 


Table 7-5 shows the format for the line adapter address, This 
eddress is identical for both inbound (ER 1F) and outbound (ER 
10) command words, except that the Input Request command word 
requires no line address, These address bits are associated with 
each of the 16 line adapter mocules as shown in drawing 506008, 
Communication Line Address Structure, in the Support Diagrams 
Manual. 


TABLE 7-5. LINE ADAPTER ADORESS BITS, ER 10 AND ER 1F 


THESE EXTENDED ADDRESS 
BITS MUST BE ZEROS FOR 
LA ADDRESS 0-F 


LINE ADAPTER 
ADDRESS 


(0-F) 


RESERVED 
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RS -232C SIGNAL INTERCHANGE 


jlable 7-6 lists the names of EIA Standard RS-232C interface 
signals between the ICA and data modem, together with 
corresponding connector pin numbers and Bell System Alphabetical 
designations. 


TABLE 7-6. EIA STANDARD RS-232C SIGNALS 


Connectcr. Bell System 
Pin No. Desion. 


Signal Name 


Frotective Ground 1 
Transmitted Data 2 
Received Data 3 
Request to Send 4 
Clear to Send 5 
Lata Set Ready 6 
Signal Ground Return (Common) 7 
keceived Line Signal Detector 8 
(Reserved for Data Set Testing) 9 
(Reserved for data Set Testing) 10 
(Unassigned) 11 
Sec. Received Lire Signal Detectcr 12 
Sec. Clear to Send 13 
Sec. Transmitted Data 14 
Transmitter Signal Element Timine 15 
Sec. Received Data 16 
Receiver Signal Element Timing 17 
(Unassigned) 18 
Sec. Request to Send 19 
Data Terminal Ready 20 
Signal Quality Detector 21 
Ring Indicator 22 
Data Signal Rate Selector 23 
Iransmit Signal Element Timing 24 
(Unassigned) 25 


|___ Interchange Voltage | 


d 


Notation 


Binary State 


Sig. Condition 


Funct fon 
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Figure 7-1 diagrams the direction of the RS=-232C signal exchanges 
ecross the interface between the ICA and either an external modem 
cr a local terminal. It shows that the Transmitted Data signal 
from the ICA appears at the modem as Transmitted Data (top half 
cf figure) as Received Data. Other signals may be traced in the 
same. manner. 


(Note that the Off Hook signal from the ICA goes not to the 
modem, but to the Bell System s Data Access Arrangement. This 
line is required when the comm line uses a modem that has not 
been supplied by the Bell System. ) 


(BA) 
(BB) 


(SCA) 
(SCF) 


(CD) 
(CC) 


(CA) 
(CF) 
(CB) 


(DD) 
(DB) 
(CE) 


Xmtd Data 
Revd Data 


Sec. Req. to Send 
Sec. Revd L.S. Det. 


Data Term. Rdy 
Data Set Rdy 


Request to Send 
Revd L.S. Det. 
Clear to Send 


Reur Signal Element Timing 
Xmtr Signal Element Timing 


Ring Indicator 
Off Hook 


ICA 


Xmtd Data 
Revd Data 


Sec. Req. to Send 
Sec. Revd L.S. Det. 


Data Term. Rdy 
Data Set Rdy 


Req. to Send 
Clear to Send 


Revd L.S. Det. 


Clock Out 


Ficure 7-1. 


MB 
PIN NO. 

63 ——_—_>- 

—_—_—_—__—_ 65 —— 
77 i 

<< 79 —— 
85 —_>- 

<____ 71 —— 
———_—— 67 —_r 
——_——- 75 —— 
— 69 —— 
<< ————— 87- ——— 
~<—______ 89 aos Si 
——__—__—_ 83 eee 
SS —95 —_—_—> 

MB 
PIN NO. 

eee 66 — 
—_——_—__._____—. §4 — 
ance 80 > 
<__—— 78 —- 
—_—— 72 ——_-»- 
———_—_-— 86 exe ieee 

ee 92 —_——_— 
—_——- 76 ———_ 

cama 68 —_—_—. 
70 —_—_—> 

aes iment 88 —— 
90 ——_— > 
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MODEM 


Same as at left 


Same as at left 
“Off Hook” to DAA (Optional) 


TERMINAL 


Revd Data 
Xmtd Data 


Sec. Revd. L‘S. Det. 
Sec. Req. to Send 


Data Set Rdy 
Data Term. Rdy 


Revd L.S. Detector 


Request to Send 
Clear to Send 


Revr Sig. Elem. Timing 
Xmtr Sig. Elem. Timing 


oeeag aa 


RS=-2372C Signal Exchange 
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SECTION 8. BASIC DATA CHANNEL 


Command codes used to initiate operations in peripheral devices 
that communicate with the 7200//300 Processing Unit via the basic 
data channel (8UC) are listed in Table 8-1. ERF Group III 
registers associated with the BUC and bit set therein are listed 
in Table 8-2. 


TABLE 8-1. 


Device 


Card Reader 


Line Printer 


Operation 


Read (and Feed): 


EBCDIC Mode 
Card Image Mode 


Test 1/0 
No Operati 
Sense 


Write (no Line Spacing) 


on 


Write and Space: 


Space 
Space 
Space 
Space 


Space 
Space 


1 line 
2 lines 
3 Lines 


4 Lines 


i 
1 


4 Lines 
S Lines 


Space Immediate: 


Space 
Space 
Space 
Space 


Space 
Space 


Write and 
Skip 
Skip 
Skip 
Skip 


Skip 
Skip 


1 
1 
Sk 
to 
to 


1 Line 

2 Lines 
3 Lines 
4 Lines 


4 Lines 
5 Lines 


ip: 
Channel 
Channel 
Channel 
Channel 


Channel 
Channel 
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BDC DEVICE COMMAND CODES (Page 1 of 3) 


(top of form) 


1 
2 
3 
4 
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TABLE 8-1. BOC DEVICE COMMAND CODES (Page 2 of 3) 


| Command 
Device Operation Code 


' SSE SPARES LYRE EESTI E 
[epnmnrrmene nanaens re pamcieemeanetantey er 


Line Printer Skip Immediate: 
kip to Channel 1 
Skip to Channel 2 
Skip to Channel 3 
Skip to Channel 4 


(top of form) 


Skip to Channel 11 
Skip to Channel 12 


Test I/0 
No Operation 
Sense 


Card Keader/Punch Read Only: 
ES8CDIC Mode 
Card Image Mode 


Feed and Select Stacker: 
Without Offset 
With Offset 


Read, Feed, and Select Stacker: 


EBCDIC Mode, Without Offset 02 
EBCDIC Mode, With Offset 82 
Card Image Mode, Without Offset 22 
Card Image Mode, With Offset A2 
Punch, Feed, and Select Stacker: 
EBCDIC Mode, Without Offset 01 
EBCDIC Mode, With Offset 81 
Card Image Mode, Without Offset 21 
Card Image Mode, with Offset Al 
Test 1/0 00 
No Operation 03 


Sense O4 
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TABLE 8-1. BDC DEVICE COMMAND CODES (Page 3 of 3) 


Device Operation 


Magnetic Tape Write Forward 
Read Forward 
Rewind 

Rewind and Unload 


Backspace: 
Block 
File 


Forward Space: 
Block 
File 


Write Tapemark (End-of-File) 
Erase Gap 


Force Error Mode: 
Set 
Clear 

Test I/0 


No Operation 


Sense 


wt et ot 
Whe oO 


a 
a 


a 
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PAGE 


TABLE 8-2. BOC REGISTER BIT ASSIGNMENTS 


TAG OUT 
(ERF 11) 


BUS IN 
(ERF 10) 


STATUS 
(ERF 10) 


TAG IN 
(ERF 11) 


0 ATTN ADRS IN * 

1 STAT MODIF | STATUS IN * 

2 CONT UN END] SVC IN a 

S BUSY OPRTL IW # 

4 CHAN END SEL IN * 

5 DEV CHK REQ IN * 

6 UN CHK DATA IN * 

/ UN EXEC.- DISC IN ¥ 

0 INT SEL FL ‘ . 

1 COMM INV 

2 WRG ADRS IN 

3 NG REQ IN 

4 CONT CHK 

5 XMis CHK SUPP OUT 
6 ILL LGTH DATA OUT 
J ¥ w 


WR BYTE 
CNT 
(ERF 18) 


RD BYTE WR 
CNI 


(ERF 


CHAN 
CONT 
(ExF 13) 


BUS OUT 
(CERF 14) 


13) 


0 HOW CNT XFK 0 0 
1 RD OPER }3US OUT 1 1 
2 UIAGN MD BUS OUT 2 2 
3 DATA CHAIN | BUS OUT 3 3 
4 a BUS OUT 4 4 
5 * BUS OUT 5 5 
6 w BUS OUT 6 6 
7 ASM/DISASM [BUS OUT 7 7 
8 a BUS DUT 0. 8 
9 BUS QUT 2 9 
106 3 
1 4 
12 5 
13 6 
14 7 
15 8 


Bit not defined 


RD CHAN 
CONT (ERF 12) 


HDW CNT XFR 
RD OPER 
DIAGN MD 
DATA CHAIN 


|CONT CHK 


XMN CHK 

ILL LGTH IND 
ASM/ODISASM 
MARK O IN 


2c Mh OY 


5 
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SECTION 9. INTEGRATED FILE ADAPTER 


Information of a general nature which may assist in 
troubleshooting the disc Integrated File Adapter (IFA) is 
presented in selected illustrations contained in both the MRX 
7200/7300 Support Diagrams Manual and this manual. Illustrations 
in the Support Diagrams Manual consist of unit and bus 
(multiplex) connector wiring diagrams referenced below: 


Title Drawing No. 
Dise File Unit Connectors JO4-J12 Wiring 506076, Vol. 1 


Disc File Bus Connector J15 Wiring 506077, Vol. 1 


Illustrations in this manual are extracted from the 7300 
Processing Unit Design Description Manual and consist of selected 
"“memory-jogging" information relating to command word, track, 
record, and gap formats. Command word formats are presented in 
Table 9-1, which lists each command word and associated ERF Group 
Ill register in which it is placed, and Figures 9-2 through 9-10, 
which show bit assignments of each command word listed in Table 
9-1. Various track, record, and gap formats are shown in Figures 
9-11 through 9-18. 


TABLE 9-1. IFA REGISTER ASSIGNMENTS 


Reg. Address 


Write Write 
Format Write Write 
Read write 
Read Without Transfer Write 
Search (same as Read) Write 


Select Drive Write 
CS Load Write 
Diagnostics Write 
Control Write 
Write Hardware Status Write 
Write Other Status Write 
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VARIABLE GAP 


0 12 13 15 


BYTE COUNT | pas | 


000 Special Home Address 
00 1 Data 

010 Key 

011 RO Count 

100 CS Data 

101 Home Addross 
11200 RN Count 

111 Special Data 


Figure 9-1. Write Command 


COMMAND 


(60) VARIABLE GAP 
CODE 


0 12 13 15 


| BYTE COUNT [ans | 


Figure 9-2, Formet Write Comrand 
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COMMAND 
(80) 
CODE 


| BYTE COUNT 


Special Home Address 
Data 

Key 

RO Count 

CS Data 

Home Address 

RN Count 

Special Data 


1 
0 
0 
0 
1 
1 
1 
1 


22 OO2 20S 
20262026 


Figure 9-3, Read Command 


COMMAND 


(90) NOT USED 
CODE 


0 12 13 15 


Figure 9-4. Read Without Transfer Command 


0 7 8 9 11 12 13 15 


FUNCTION 
CODE 


EXT. REG. FROM WHICH INFO 
IS TO BE READ (NORMALLY 0) 


GEN. REG. TO RECEIVE 
INFO (DIRECT) 


INDIRECT ADRS BIT 

0 = DIRECT 

1 = INDIRECT (Rq - FIELD SPECIFIES 
REG. CONTAINING ADRS WHERE 
INFO TO BE PLACED) 


Figure 9-5. INP Instruction Format 
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0 11 12 15 


| NOT USED | | | , , | 


Select Drive 0 
Select Drive ‘| 
Select Drive 2 
Select Drive 3 
Drive 4 
Select Drive 5 
Select Drive 6 
Select Drive 7 
Select Drive S$ (Spare Drive) 


aqooocococoe 
Caan armsmOooeo 
 — Reh hee 
Oxu202020=0 


Figure 9-6. Select Drive Conrand 


COMMAND 


NOT USED 


Figure 9-7. CS Load Commend 


CONTROL 


ARGUMENT 


COMMAND 
00 
CODE 


CONTROL 


PULSE ARGUMENT 


Figure 9-8. Diagnostics Comméend 
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SET COMMAND COMMAND 
HEAD (00) : (01) 
ADVANCE CODE ARGUMENT 
COMMAND COMMAND 
RESTORE (02) 
ARGUMENT 
RESET COMMAND COMMAND 
HEAD (00) (10) 
ADVANCE CODE ARGUMENT 
COMMAND — COMMAND 
SEEK (00) | (20) 
START CODE ARGUMENT 
COMMAND COMMAND 
RESET -- (00) (40) 
ATTENTION CODE ARGUMENT 
SET COMMAND 
HEAD (04) HEAD ADDRESS 
REGISTER CODE 
SET COMMAND 
CYLINDER (08) CYLINDER ADDRESS 
REGISTER | CODE 


Figure 9-9, Control Commands 
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Bit Meaning 
0 IFA Status Not Valid or Command Early 
1 1FA Missed Window or Command Early 
2 IFA Window 
3 1FA Track Boundary 
4 IFA Read/Write Termination 
5 {FA Burst Check Error 
6 IFA Lost Data 
7 IFA No Sync Compare 
8 IFA 3rd Rev Sync Find 
9 Disc Not On Line or Seek Incomplete and Not File Unsafe 
10 Disc File Unsafe or Seek Incomplete and Not File Unsafe 
11 Disc Read Only 
12 Disc Pack Change 
13 Disc End of Cylinder 
14 Disc Write Current Sense 
15 Disc Busy 


Figure 9-10. Write Hardware Status Comma nd 


0 9 10 11 12 15 


Physical Drive 
Physical Drive 
Physical Drive 
Physical Drive 
Physical Drive 
Physical Drive 
Physical Drive 
Physical Drive 
Physical Drive 


9 = 100 Cylinder IFA Option 
0 = 200 Cylinder IFA 
1 = 100 Cylinder IFA 


STaATMOODD 


100 Cylinder IFA 


7 8 15 


27 26 25 24 23 22 21 20 


0 
Attn 0 
Attn 1 


CYLINDER NUMBER 


Attn 7 


Figure 9-11, Write Other Status Command 
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— te ees me as 
a | HA | G2 | COUNT | G2 [kev] 62 [pata DATA | GO [count  s2 [ kev ] G2 DATA | GO COUNT | G2 [kev | G2 [DATA | 


NA = INDEX MARK 


HA = HOME ADDRESS FIELD 


Figure 9-12. Track Format 


G4 


woex Pow Poe pe pe LY 
FLAG | CYLINDER NO. CYCLIC CHK G2 jo | 
oct | cc2 | 1B BC 
0 1 2 3. 4 6 7 8 


FLAG (F) 1 BYTE INDICATES TRACK CONDITION. BITS 0-5 ALWAYS 
ZERO. BIT 6 INDICATES TRACK CONDITION, 
0=OPERATIVE, 1=DEFECTIVE,BIT 7 INDICATES 
TRACK USE 0=PRIMARY, 1=SECONDARY. 


CYLINDER (C) 2 BYTES CONTAIN CYLINDER ADDRESS OF TRACK. FIRST 
BYTE ALWAYS ZERO. 


HEAD (H) 2 BYTES CONTAIN HEAD ADDRESS OF TRACK (00-19). FIRST 
BYTE ALWAYS ZERO. 


CYCLIC CHECKS 2 BYTES CONTAINS RESIDUAL COUNT OF COMPLEMENTED 
EXCLUSIVE OR OF ALL DATA BITS IN THE FIELD 
(DOES NOT INCLUDE BRS). 


INDICATOR BYTE (1B) 1 BYTE ALWAYS SET TO ZERO. 
- BIT COUNT (BC) 1 BYTE CONTAINS COMPLEMENT OF RESIDUAL COUNT OF 
ALL ONE BITS IN THE FIELD. INCLUDED ARE BITS 


IN THE SYNC BYTE, DATA FIELD AND FIRST CYCLIC 
CODE CHECK BYTE. 


Figure 9-13. Home Address 
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A SS 


™, 
| PS. 
/ ia 
Pea 
ae 
ian ee 
jFe|se [ic [Bc jaz FETT EERE c2]_._ Key [re |se lic [Bc| 2 CT DATA RBI oL_T Tf 
3°64 «5 7 8 10 11 12 
Angst Ng ence AMA KEY FIELD (OPTIONAL) " OATAFIEED FIELD 


a COUNT FIELD FIELD 


CCHHR KEY FIELD ee CONTAINS 


CCHHR OF LAST RECORD 
INFORMATION USED TO 
LOCATE RECORD ON TRACK AND NO. OF 


BYTES LEFT ON TRACK 
F = FLAG 1 BYTE 
CC = CYLINDER NUMBER** 2 BYTES 
HH = HEAD NUMBER** 2 BYTES 
= TRACK RECORD NUMBER 1 BYTE — INDICATES SEQUENTIAL NUMBER OF RECORD ON THE TRACK 
= KEY FIELD LENGTH 1BYTE — DOESNOT INCLUDE BURST CHECK BYTES 
DD = DATAFIELD LENGTH 2 BYTES — DOES NOT INCLUDE BURST CHECK BYTES 
FB = FIRST BYTE OF CYCLIC CODE 1 BYTE 
SB = SECOND BYTE OF CYCLIC CODE 1 BYTE 
(€ = INDICATOR BYTE* 1 BYTE Pee ae 
BC = BIT COUNT BYTE 1 BYTE 


* IC ALWAYS SET TO ZERO 
** FIRST BYTE ALWAYS SET TO ZERO 


RO— RN COUNT FIELD FLAG BYTE 


BIT 0 AM DETECTION — ALWAYS 
ZERO IN RO, ALTERNATES 
ZERO TO ONE IN SUBSEQUENT 
RECORDS 

BITS 1-5 ALWAYS ZERO 

BIT 6 TRACK CONDITION 
0 = OPERATIVE 
1 = DEFECTIVE 

BIT 7 TRACK USE 
0 = PRIMARY 

= SECONDARY 


Figure 9-14. Record Zero 


-— GAP BIT CONFIGURATION = 


BIT RING 
VARIABLE AREA VFO AREA 5 BYTES pylicils SYNC AREA 


1 BYTE 


ONES ONES SEE 
5 BITS MISSING 5 BITS MISSING TRACK 
CLOCK PULSES CLOCK PULSES FORMAT 


~~ ~—— 
11 


Ooo00COSCH000O0O0O0OG11111T1tTTHL1711T999451017 


F = FLAG BYTE 
CC = CYLINDER NUMBER IN BINARY 

Hie: UE AELMULRER RIAA SYNC BYTE CONFIGURATIONS 

R = TRACK RECORD NUMBER IN BINARY miami e 

K = KEY FIELD LENGTH IN BINARY nocoLNT an oark Ry COUNT ae ee 
DOD = DATA FIELO LENGTH IN BINARY Petites eae ts ear eit 
FB = FIRST (CYCLIC BURST) BYTE avaE ave aaa aye are 
SB = SECOND (CYCLIC BURST) BYTE 

IC = INDICATOR BYTE oe 

BC = BIT COUNT BYTE 

GO = 41 BYTES + 0.043 X (K, + Dy)? N10 1419 1019 

G2 = 41 BYTES 

G4 = 73BYTES 


oogod1011 000011190 90001019 


* BURST CHECK BYTES NOT INCLUDED 


LAST BYTE OF 
GAP 


RO COUNT 


cin FIELD COUNT FIELD 
5+4 (BURST) 9+4 (BURST) VARIABLE se vested 
BYTES BYTES (8+4) TO 


FULL TRACK 


Figure 9-15. Gaps 


6 NOILIGS 


ADV 


6 
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TRACK 1 


a RO RO R1 COUNT (DATA) 
665649 BYTES 


HA BYTE COUNT DATA 
5+2 BYTES GAP 9+2 BYTES 8+2 BYTES 


RO 
DATA 
8+2 BYTES 


RO 
COUNT 
9+2 BYTES 


4 
BYTE HA BYTE 
5+2 BYTES GAP 


Ri COUNT (DATA) 
349 BYTES 


665619 BYTES = 332849 WORDS 
204819 BYTES = 1024;g WORDS 


VFO AREA 
(5 BYTES) 


VARIABLE 
AREA 


4352; WORDS 


435219 WORDS = 4096+256 WORDS 
CONTROL STORAGE = 409649 WORDS 
ADDRESS TABLE = 25615 WORDS 


cs 
DATA BRS 


000011090 


Figure 9-16. Special track Format for CS Load - Lrive 


CLEAR WRITE ADDRESS MARK 


SET BIT CTR TO 1S 
CLEAR VFO AREA 


DECREMENT DBC 


GATE 1ST WORD TO A/D 


ao cwia wis Gwe owiy wo 
REG. ; : ; 


i | ee ‘ i 
SS a GENERATED GAP DATA A/O REGISTER 
t i i 


or Sete uid is 
} 


ee ; : s : - 
RESSERESISSRESERSRORLARESSRRSERASRSEEREARSESAEIAL suet eiaivas s donaatusbaceiser 


DATA } Ls a 


[3 
TO pf i 


nevi 


TUDFTDUVETTGGTG | TTT T979799597T1 


L RESET GW - BIT CTR 
SET VFO AREA FF 


SHIFT O'S TO A/D 


VARIABLE GAP CTR = 0 
NOTE: THIS IS REFERENCE 
POINT AT WHICH TIMING 
WILL CONTINUE WHEN 
VG=8 


VARIABLE GAP WALL GO 100 
AT THIS POINT FOR GOD 
LENGTH GAP. BITS8 «15 
WOULD THEN NOT Exist. 


Figure 9-1/7. 


ae % fs oop 7 
doogngoonoNooNes! 117F1IT 


= shee US reece tack, ae 
VEVTPTATVTDIATIT | UEAATATITTADITTT FITTTITITITIIII1 | P99O0B00G0D0000Q0 | DOD0RRG000000000 . 


—————— + 


iB SHIFT 1°S 


TO A/O 


: ew wa 


i : i 


; Gwa i Gw5 i ENS 
3 | 
| | | | 
‘ DATA FROM EXTENDED REGISTER —_———_+ DATA 


ope de net a +—- } > Ta 
329972; 1171121700001axx | 1010701010101010 | 10101990T0101010 TUFETIEITYSEr ith pIse 
pe Ss 


xt Saas cae 


SHIFT O'S 
To A/D 


WRITE 
ADORESS 
MARK 


SHIFT 1'S 
TO A/D 


REQUEST FIRST 
DATA WORD 


EMABLE A/D FOR 
PARALLEL LOADING 
OF DATA 


BPTTUTTITAIENAT 


+ 


iy 
} 


117999110000 taxx: 1016101010101010 1011201110171071 


ie REQ 4TH 


REQUEST 28D DATA WORD 
DATA WORD REQUEST 3RD 


DATA WORD 
LOAD 1ST DATA 
WORD IN A/D LOAD 2ND DATA 
WORD IN A/D 


ENABLE 
CYCLIC CHECK 
BIT TO BE 
SHIFTED INTO 
A/D 


CLEAR WAITE 
ADDRESS MARK 


SET WRITE 
ADDRESS MARK 


6 NOILI3S 


JOVd 


it 
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DATA BYTE COUNTER = 0 (BIT 15) 
NO REQUEST FOR DATA (BIT 17) 
CLEAR GW: BIT CTR (BIT 0) 
ACTIVATE BURST BLOCK W F/F 
CLEAR CC TO A/D F/F (BIT 17) 
ENABLE BC TO CC REG (BIT 10) 
EXT Gwi Gw2 
REG. WRITE* WRITE ONES 
BURST CHECK — ones IF FORMAT WRITE ae 
NEXT TO DISC 


THE LAST 
DATA 
WORD 


FF | FF 


SET R/W GAP F/F (BIT 12) 
CLEAR END BURST WRITE F/F 
CLEAR WRITE BUS F/F (BIT 7) 


SET END BURST WRITE F/F CLEAR ERASE BUS (BIT 6) 


SHIFT O'S CLEAR GW: BIT COUNTERS (BIT 0) 
TO A/D GATE BIT COUNT TO A/D 7 FROM CCO 
(BIT 17) 


GATE LW TO A/D (BIT 17) 
CLEAR A/D MODE ENABLE F/F 


ENABLE 1S TO A/D 15 


Write Timing 2 


'}¢-—_—_—~———__ VARIABLE AREA 


RESET AND DISABLE GW - BIT CTR 


| 
RESET GAP COUNTER AND START DECREMENT COUNTERS (BIT Og} i ' 
ACTIVATE VFQ TRIGGER AT & ZEROS (817 1) —— | 


+ VFO AREA P14 AM AREA —P/¢- BRS rie pataarea. ——————_\,-_________ 
! 


GNES Gwi? GWi6 


| 
| 


SWITCH FAOM SR CLOCK TO VFO CLOCK 


VARIABLE AREA BYTE COUNT 


G4: 65 BYTES (NORMAL), 197 BYTES (HA ERROA) 
G2: 32 BYTES 
GO: 32 BYTES + 0.043 (Kk; + O,) - BBYTES 


GW16/GW17 BIT SEQUENCE= 0,17, 16, 18, 14, 13,12, 11 
10,7,6,5,4321 


NORMAL BITSEQUENCE - 0.1,2.3.45 6,7, 10.11, 
12,13, 14, 15, 16,17 


DISABLE GW BIT CTRAT 29 ZEROS IBIT 4) ~ i 


RESET GAP COUNTERS AND START INCREMENT 
COUNTERS AT 1ST SEPARATE DATA PULSE (BIT 0) 


Deh hp ar a se 


Gwo 


Gw2 Gw3 


epee —- - -— + — DATA FROM EXTENDED REGISTER ——+- 


be 


wars: aaa 


19101010 


= REQ SECOND DATA WORD (BIT 17) 


| 
| 
| ts REQ FIRST DATA WORD {BIT 17) 
| 


ae TEST BRS (BIT 1) 


L ADER STROBE (BIT 17) 


DECREMENT OBC (BIT 15) 


“— DATA GOOD (BIT 13) 


"— BITS 1.5 MISSING CLOCK PULSES 


: DATA FROM 
OISC > 


> NOTLOAS 


x 
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SECTION 10. POWER SUPPLY SYSTEM 


This section consists of troubleshooting checks and adjustments 
to restore power supply system to proper operating condition. 


CAUTION 
Use extreme caution when servicing any portion of the 
Power System. Lethal voltages (up to 450 VRMS) exist in 
some areas. In addition, extremely high current 
capacity exists in many areas. | 
Always follow these rules for your personal safety: 


1. Remove all rings, watches, cuff links and all 
other metallic items from your arms. 


2e When possible, work with only one hand. 


3. Work with power off and/or the system unplugged 
whenever possible. 


4. When the system is unplugged for servicing, tagq 
the plug so that someone else won't plug it in. 


5. When working in hazardous areas, do not work 
alone. 


6. Keep safety covers on at all times, except when 
actually working in the protected area. 


7. If safety devices must be bypassed, use extreme 
caution, and be sure to restore them to normal. 


8. Electrical burns are deep. Get medical atten- 
tion immediately. 


TROUBLESHOOT ING 


FUSE CHECKS 


Check for biown fuses in accordance with fable 10-1. Use 
applicable columns of this table, depending on version of power 
supply system. 
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TABLE FUSE CHART 


REF. VER. 4 


10-1. 


60 HZ 


VER. 5 50 HZ VER, 5 6 
DES. [RATING [RX P7W |RATING [PRE PIN [RATING [ PRX PIT 


AC Switch Assembly 


*not used 


501859 
501859 
501861 
501861 
501861 
501860 
501860 
501860 
501862 
501862 
501862 
501860 
501860 
501859 
501859 
501858 


AC Power 


501864 
501864 
501864 


501868 
501868 
501868 


501860 6 
* 6 
501861 15 
501861 15 
501861 15 
ts 
501862 20 
501862 20 
501862 20 
* 10 
* 10 
wv ve 
501859 6 
501659 6 
5018538 3 


Distribution 


* ve. 

wv vv 

x w 
501862 35 
501862 35 
501862 35 


AMP 
AMP 
AMP 
AMP 
AMP 


501859 
501859 
501861 
501861 
501861 


re 


5012862 
501862 
501862 
501860 
501660 
v 
501859 
561859 
501858 


AMP 
AMP 
AMP 
AMP 
AMP 


AMP 
AMP 
AMP 


ve 


ve 


501665 
501865 
501865 


AMP 
AMP 
AMP 
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VOLTAGE CHECKS 


%. Check for presence of all voltages using DEVIATION METER 
on System Control Panel. ihe +24 VOC may be so low as 
not to indicate, also the +28 VDC. All other voltages 
selected should give a reading. Any voltage missing 
indicates fault in meter circuit or failure of sequences. 
(Module 3€03 should detect the missing voltage and cause 
the PROC FAULT lamp to light, the alarm to seund, and the 
system to power down. ) 


2. Connect meter between bus 1 (reg +11V) and OC COMM bus 
— (greund) with meter on 12 VOC range. Meter should indicate 
6-10 VOC. 


| SEQUENCER RELAY CHECKS 


Make a visual check of all power sequencer relays for proper 
energizing sequence as follows. 


Version 4 Processing Units 


Relays are located on the power sequencer assembly and eneraize 

-in the following order: Ki, K2-K3-K4, K6, K7, K8-K9, KI4, K15, 

K26, K10-K11, KI2, K13B, KI16, KIZ7, KI&, K19, K20, K21, K2?, K23, 

 K24, and K25. Relay K5 is energized if the POWER MODE switch is 
set to REMOTE and de-energized if set to LOCAL. 


Version 5 Processing Units 


Kelays are located on power sequencer modules JV, JH, and JY; and 
energize in the following order: Ki, K2-K3-Ké, KOs Key KS KY, 
KG, Kil, K12, K13, K1I4&, K15, KI6, KI7, KIB, K19, K20, KZ1, K?2, 
K23, K24, K25, and K26. Relay KS is energized if the POWER MCDE 
switch is set to RENOTE and de-enerqized if set to LOCAL. 
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PHASE=LOCK MODULE SCR FIRING CHECKS 


Connect meter between bus 1 (reg +11V) and DC COM bus (ground). 
Turn power on and observe that the voltage rises slowly to its 
maximum value. This indicates that the "soft turn-on" of the 
SCR*s is functioning properly. | 


ALARM CIRCUIT CHECK 


Block holes in airflow sensor. After a few seconds the alarm 
should sound and the OVERTEMP light on the Panel should come on. 
Allow machine to complete power-off sequence and time the delay. 
Delay should be 60 seconds if current limit is present (or 30 
seconds if no current limit). If necessary, acjust for correct 
delay, by means of potentiometer on module 3F03. . 


ADJUSTMENTS 
OVERVOLTAGE THKESHOLD ADJUSTMENTS 


Initial Conditions 


before making any of the overvoltage adjustments described below, 
perform the following steps: 


1}. Check that all EPO sockets are jumpered with pluas 
wired: 1-2, 3-4, 5-6 (J16 to J23, J26 and J27). 


2. Insert a jumper between pins U and V of discedrive 
multiplex connector J15. 


3. Connect jumper between 3F03-43 and 3F03-44. This 
prevents the machine powering off after 60 seconds 
upon detection of an overvoltage condition. 


An adjustment table containing location of adjustment pots and 
voltage settings is included in drawing 504468, Adjustment Table, 
in the Support Diagrams Manual. 
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+23 VOC Threshold Adjustment 


1. 


4 


5. 


Turn power off to system and remove wires from 3D04-UL, 
UR, LL, and LR (+12, -12, +23, and +19V shunts). Tape 
the ends to prevent short circuits. 


Mount a 25-ohm, 25-watt resistor onto the DC common bus 
by clamping one end in good electrical contact with the 
bus bar. (Suitable screw holes will be found in the bus 
below chassis 3.) Connect the free end of the resistor 
to 3D02-LL using a lead and crocodile clips. 


Connect a DVM between ground and 3002-UL to monitor out- 
put voltage. Connect another meter (50 VDC scale) across 
the 25-ohm resistor. 


Turn power on to the system. Using the MAIN STORAGE ad- 
just pot on the System Control Panel, increase the voltage 
to the overvoltage limit (25.4 volts) as measured by the 
DVM. When the limit is reached, the OV shunt circuit should 
turn on, indicated by a reading of approximately 25 volts 
appearing on the meter across the shunt. If the setting is 
correct, return the output voltage to its correct value 
(23.3V). The OV shunt should turn off, indicated by the 
shunt meter reading zero. (It may be necessary to bring the 
output voltage to below its correct value to reset the shunt, 
or even to power the machine off and on again.) Then return 
the output to nominal and proceed to the +19VDC Threshold 
Adjust procedure. If the setting is not correct (too low or 
too high) proceed to step 5. 


Turn potentiometer 3003 No. 1 (top pot) fully clockwise to 
desensitize the OV detect circuit. Then increase the output 
voltage to 25.4 volts using the MAIN STORAGE adjust pot. If 
this does not allow sufficient adjustment, turn pot 3F02 

No. 3 clockwise to raise output voltage V(out). Then turn the 
overvoltage limit pot (3D03 No. 1) counterclockwise until the 
shunt meter deflects (about 25 VDC), indicating the shunt has 
turned on. Check setting by returning V(out) to nominal, or 
reducing it sufficiently to turn the OV shunt.off. Then 
raise V(out) again and check that the OV shunt turns on at 
25.4 volts. Readjust if necessary. 


+19 VDC Threshold Adjustment 


26 


Turn power off to the system and move the shunt resistor lead 
from 3002-LL to 3D02-LR. Also move DVM lead from 3ND02-UL to 
3D02-UR. 


Turn power on to system and increase V(out) from 19.8 to 21.9 
volts using the MAIN STORAGE adjust pot and, if necessary, by 
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turning pot 3F02 No. 4 clockwise. The overvoltage shunt 
should turn on at 21.9 volts, indicated by the shunt meter. 
If the setting is incorrect, proceed to step 3. 


Turn the OV limit pot (3003 No. 2) fully clockwise. Set the 
output voltage to the OV limit (21.9V) using the MAIN STORAGE 
adjust and 3F02 No. 4. Now turn 3003 No. 2 counterclockwise 
until the OV turns on, indicated by a reading of approxi- 
mately 21.9 volts appearing on the shunt meter. Check the 
setting using step 2 above. 


Finally, disconnect the shunt resistor and turn the MAIS 
STURAGE adjust pot fully clockwise for maximum output. Then, 
using pot 3F02 No. 4, set the 19 VDC supply output to 21 
volts. Return the 19V output to nominal (19.8 volts) using 
the MAIN STORAGE adjust pot, and check that the deviation 
meter reads zero. (If not, adjust pot No. 5 on VMTR-BD, 
shown on drawing 506081, Console Maintenance Group of the 
Support Diagrams Manual.) Then monitor the 23V output by 
putting the DVM lead onto 3D02-UL and adjust V(out) to nomi- 
nal (23.3V) using pot 3F02-3. (This procedure insures that 
the storage supplies cannot be raised above the OV limit by 
the MAIN STORAGE adjust pot.) 


Replace the +12, -12, +23, and +19 VDC shunts. 


+5 VDC A Threshold Adjustment 


1. 


Turn power off to the system and remove bus 4 (+#5V A and § 
overvoltage shunt) connecting 3CO4-LL/LR through 3C07-LL/LR 
to ground. 


Connect the shunt resistor lead to 3CO/7-L& and the BVM lead 
to 3C0/-UR. 


Turn power on to the system and increase V(out) to 5.65 volts 
using LOGIC A adjust pot on the Panel and, if necessary, pot 
3FO07 No. 1. The overvoltage shunt should turn on at 6.65 
volts, indicated by a reading of approximately 5 VDC on the 
shunt meter (change scale if necessary). 


If adjustment is necessary, turn 3E£07 Wo. 1 fully clockwise, 
set V(out) to 5.65 volts, and turn 3E£07 Wo. 1 counter- 
clockwise until OV turns on. Then repeat step 3. 
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+5 VDOC 8 Threshold Adjustment 


1. 


Follow the same basic procedure as for +5 VDC A above. Con- 
nect the shunt resistor to 3C05-LR and the DVM lead to 
3C05-UR. Adjust V(out) to 5.65 volts using LOGIC B adjust 
pot and the 3F0O7 No. 2 pot, if necessary. If overvoltage 
adjustment is necessary, use pot 3E07 ho. 2 to make the ad- 
justment, as described in step 3 above. 


Finally, disconnect shunt resistor and turn LOGIC A and LOGIC 


B adjust pots fully clockwise. Monitor 5 VDC A voltage and 
set to 5.5 volts using 3F07 No. 1, then return it to 5.0 
volts with the LOGIC A pot. Monitor 5 VDC B voltage and 

set to 5.5 volts using 3F07 No. 2, then return it to 5.00 
volts with LOGIC B pot. (This insures that the 5 VNC A and 
B supplies cannot be put into the overvoltage condition from 
the panel.) 


Replace the +5 VOC A and B shunt. 


~12,_ -5, -3, +3, +5, and +12 VOC Threshold Adjustments 


1. 


Turn power off to the system and remove bus 8 (-5V and -3V 
shunt) from 3E05-UR and 3E06-UR and bus 9 (4+5V.and +3V 
shunt) from 3E05-LL and 3E06-LL. 


Adjust the -12 VDC on threshold by connecting shunt resistor 
lead to 3C03-UR and DVM lead to 3C03-LR (Table 10-2). Turn 
power back on and turn pot 3F04 No. 1 clockwise to bring 
V(out) to -13.4 volts. At this point, the OV shunt should 
turn on, indicated by the shunt meter reading approximately 
-~13V (reverse polarity and adjust range). 


If adjustment is required, turn OV limit pot 3005 ito. 2 Fully 
clockwise, then set V(out) to -13.4 volts using 3F04 Mo. 1. 
Turn 3005 No. 2 counterclockwise until the OV turns on, 
Return V(out) to nominal -12V, then check using step 2. 
Finally, set V(out) to -12 volts. 


Adjust the OV threshold for the remaining supplies using the | 
procedure described in steps 2 and 3 above. Use the voltaaes 
and locations given in Table 10-2 for all. adjustments. Note 
that +3V tracks off of (i.e., regulates from) -3V; therefore, 
-3V should be adjusted first. Also note that pot Wo. 1 on 
3F05 may not be physically present; therefore, the top pot 

is No. 2. 


Replace the shunts removed in Step 1. 
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TABLE 10-2. THRESHOLD ADJUSTMENT DATA 


SUPPLY CONNECT | CONNECT ¥( QUT) O.V. O.V. 
NAME D.V.M. SHUNT ADJUST ADJUST LIMIT 
V( OUT) (V OUT) RESISTOR POT POT (VOLTS) 


3CO3-LR 3C03-UR 3D05 No, 


3E05=-LR 3E05-UR 3E05 No. 


3E06-LR | 3E06-UR 3E06 No. 
3E06-UL | 3E06-LL 3£06 No. 
3£05-U0 | 305-11 2 | 3E05 No. 
3C03-UL | 3C03-LL 3005 No. 


PHASE LOCK SCR FIRING ADJUSTMENTS 


To set up the phase lock (P/L) amplifier which fires the SCR7~s in 
the bulk logic supply (REG +11) pre-regulator, proceed = as 
follows: 


1. With machine powered off (POWER OFF pushbutton set to 
OFF) but main breaker Sl turned on, connect a meter 
between TP1 and TP2 of the P/L amplifier module. It 
should read 2.5V OC. If not, adjust the BIAS (top) 
potentiometer on the P/L module. 


2. Press the POWER ON button. The voltage between TP1 and 
TP2 should rise slowly and settle in the rance 3.5-3.5 
volts. 


3. iwow connect a moving-coil meter (not a DVM), usina 10V 
DC scale, between ous 1 and DC common bus to monitor the 
REG +11 voltage. The voltage should be 8-10 volts. If 
not, adjust it to 8.5 volts with the CV (second) 
potentiometer on the P/L module. 


4. Using 5V per division scale, 5 mV per division time 

base, and sync internal normal, scope the heat sinks of 
CR2 through CR7 in the logic bulk supply. The waveforms 
should be similar to that shown in Figure 10-1. Ina 
perfectly adjusted system, the waveforms for all SCR s 
should be identical; i.e., the dx for all SCR °s for both 
positive and negative halves of the cycle should be the 
same. If they are not, adjust in accordance with steps a 
and b on the following page. 


ae 


SECTION 10 - PAGE y) 


Achieving the waveform shown in Figure 10-1 for the 
three pairs of SCR 7s depends on two interrelated | 
adjustments: (1) making dx as close as possible for 
the three pairs of SCR ”s and (2) keeping dx as small 
as possible for stable firing. Making dx the same 
for all three pairs of SCR s is necessary to insure 
that all turn on to the same degree so that all 
supply an equal amount of current to the load. 

Adjustment of dx is provided by three pnase adjust 
pots on the P/L module: 


1) Phase A pot (No. 3) controls CR6 and CR7 
2) Phase B pot (No. 4) controls CR4& and CR5 
3) Phase C pot (No. 5) controls CR2 and CR3 


If any one pair turns on harder (larger amount of 
dx) than the other two, turn its associated phase 
adjust pot counterclockwise. After reducing dx a 
little, scope the other two phases, whose dx 7s 
should have increased slightly. If two phases are 
now the same but the third is not turning on as 
hard, turn the phase adjust for that phase clockwise 
to make all three phases equal. By this means, it is 
possible to "balance" the SCR s. (However, any 
imbalance: between two SCR ~s on the same phase, 
between the positive and negative halves of the 
cycle, cannot be cured since there is no adjustment 
provided. ) 
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Figure 10-1. Phase Lock SCK Waveform 
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SECTION 11. SYSTEM CONTROL PAWEL 


Lifficulties associated with the System Control Parel = and 
associated Panel logic may be isolated by the procedures below. 


lt 


necessary, refer to Section 3 of this manual for a furctianal 


description of all controls and indicators. 


PANEL CONTRGLS CHECK 


Ce miirae Gem etd tarts atietens FOR EAS Ct SS TULLIUS LETTER SMMTRND, 


1. 


Insure the proper operation of the following: 


a. CUNSGLE ADDRESS and COHWSOLE DATA MEGISTER DISPLAY pusii 
buttons and indicators 


b. CLEAR ADOKESS, CLEAR DATA, and SYSTEM GESET puchbuttons 


c. CORSULE ADDRESS and CONSGLE DATA SEGISTER SELECT 
selectors 


Set the Console Vata register selector to Au and press the 
SET Au pushbutton. All the bits in the Console Nata reaicter 
should set. 


Set the Console Data KReqister selector to bu anc press the 
SET Bu pushbutton. All the bits in the Console ate renister 
should set. De-select the SET Au and SET Bu pushbuttons. 


Set tne Console Lata Register selector to Suri. Vito all the 

bits in both Au and Bu set, the sum should equal Fri (neca~ 

tive 2). 

Set the Console Data register selector to % and press the SET 
Au and SET Bu pushbuttons at the same time. All tae bits in 

the Console Data register should set. 


Insure that the real time clock increrents once every 14.¢ 


milliseconds or once every 1.6 milliseconds, depencing on 


whether a slow or fast real time clock is installed. 
start processors. 


a. Place all eight PROCESSOR CONTROL SELECT switches in the 
NORMAL position. 


lu. 
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b. Press the PKOCESSOR KUW button each time as the P.GCESSO. 
SELECT switch is positioned in sequence from © throuch 7. 
the corresponding state lights should turn on. 


c. Ubserve that the Busy/Active (3/A) register has an FFO7 
in it when all eight processor states are running. 


Stop all eight processors by placing their PROCESSO. CONTRAUL 
SELECT switches in the STOP/STEP position. The Busy/Active 
register snould now be cleared, 


Place the COWSOLE MODE SELECT selector in the CS-i.i position 
This should select the Su and Console Data reygistrrs for 
display on the Console Address anc Console Data recister 
selectors. 


Press the COMSOLE RU button. Su should increment rrom GUC 
through UFFF, then jump to 4000 and increment to 4oFF, and 
then jump to 1100. This holds true for each 4k increment 

of control storage and 256 words of eddress table. 


KReESUURCE ALLOCATIG. ut TWORK CHECK 


RRR Cees Cer CNNERERORTED SERENE Cees Cae She Ee LANE ERASE CHG ETE UREY RO SERS 


extend module 1Al6. 


Insure that consecutive cycle mode is not enabled (CC bit of 
Control register not set). 


Start processor U and check the state flip-flops with an 
oscilloscope to insure that the processor is runnins every 
other time slice. 


lwow Start processor 1 and observe that eacn of the two 
processors is running during alternate time slices. 


Start processor Zz and observe that all three processors are 
running an equal amount of time. 


Start the remaining processors and insure that eaca processor 
gets to run an equal amount of time. 


With all eight processors running, observe the 8B/A reoister. 
It should contain FFO7. Stop all processors. The S/A rec- 
ister should be cleared. 


Set the CS DISABLE switch to the up position. 
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COWTROL STORAGE AND ADDRESS TABLE LOAD CHECK 


NOTE 


Do not leave any AB modules on an extender for loncer 
than 15 minutes, because the memory chips will 
overheat. 


By doing a few control storage writes and then readina these 
locations, insure that the first few locations will held all 
ones and also all zeros. (Bits 9 and 10 are not used.) 


Write ones throughout control storage and then write zeros 


in every 256th location (every XXFF location). From location 
4000 to location 40FF, write only bit 0 to a one. 


Perform a CS scan operation. There should be no parity 
errors. 


Write zeros throughout control storage and then write ones in 
every 256th location (every KXFF location). From location 
4000 to location 40FF, write only bit 0 to a one. 


Repeat step 3. 


PANEL LAMP CHECK 


Rectan Si i ennreairtena of teen anne De TN meet AAI 


Press LAMP TEST pushbutton. All Panel lamps should liaht 
and the alarm should sound. 


INDEX 


Basic Data Channel 
(see "BDC") 
BOC 
command word formats 68-1 


cable 
connections 
grounding 2=5 
power 
(see "power" ) 
signal 


(see "connection to Processing Unit" of device wanted) 


identification 2-5 
placement 2-5 
terminations 2-5 
card reader | 
connection to Processing Unit 
ground 2-12 
signal and power 2-24 
maintenance 1-1] 
operational check 2-34 
unpacking 2-9 
card reader/punch 
connection to Processing Unit 
ground Z-12 
signal and power 2-2/7 
maintenance 1-1 
operational check 2-34 
shipping block adjustment 2-12 
unpacking 2-9 


central processing unit 
(see "CPU" ) 
code charts 
ASCII 4-15,4-16 
EBCDIC 4-+17,4-18 
EBCDIC to ASCII 4-19 
Hollerith punching 4-20 
component locations 
in Processing Unit 4-3 
on PC modules 4-4 
connector locations 
peripheral device 


PAGE 


(see "connection to Procesing Unit" of device. wanted) 


Processing Unit 2-14,2-15,2-16 
Control Storage 
(see "CS") 
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INDEX 


conversion tables 
hexadecimal addition and subtraction 4-25 
hexadecimal multiplicatton 4-25 
hexadecimal to decimal 4-24 
powers of two 4-23 


operation check 2-31 
timing checks 6-8 
CS 
address selection 6-6 
loading from 
cards 3-24 
disc 3-19 
page organization 6-5 
reading 3-30 
writing 3-32 


diagnostic programs 
(see "maintenance" ) 
disc subsystem 
connection to Processing Unit 
ground 2-12 
signal and power 2-27 
maintenance 1-1 
operational check 2-33 
unpacking 2-9 


ICA 

command word formats 7-1 
IFA | 
command word formats 9-2,9-3,9-4,9-5,9-6 
register assignments 9-1 
Integrated Communications Adapter 


(see "JCA") 
Integrated File Adapter 
{see "[FA") 


line printer 
connection to Processing Unit 
ground Z-12 
signal and power 2-2/ 
maintenance 1-1 
operational check 2-34 
unpacking 2-9 


machine-language instruction repertoire 
by function code 4-9 
by mnemonic 4-12 
main storage 
(see "HS") 
mnicro-instructions 
formats 4-5 
repertoire 4-2 
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MS 
addressing scheme 6-7 
block diagram 6-1 
loading 3-28,3-29 
operational check 2-31 
reading 3-33 

timing checks 6-9 
writing 3-34 


PC modules 
locations in Processing Unit 4-1 
location of IC elements on 4-1 
removing/inserting with power on 4-1 
preventive maintenance schedule 4-1 
power 
cable connections to 
devices 
(see "connection to Procesing Unit" of device wanted) 
PPL 2-25 
TBO5 2-24 
wall power 2-28 
supply adjustments 10-4 
supply troubleshooting 10-1 
Processing Unit 
assembly 2-10 
cable connections 


1/0 device 
(see "connection to Processing Unit" of device wanteca) 
power 


(see "power" ) 
maintenance 
diagnostic programs 5-1 
(see also "timing checks" under "CPU" and "MS") 
operation checks 
(see "CPU" and "MS") 
unpacking 2-9 


register file 
ERF Group I read/write timing 6-4 
loading registers of 3-38 
organization 4-2 
reading registers of 3-36 
Register Option 
block diagrams 6-1 
loading registers of 3-40 
reading registers of 3-39 


shared resources 
block diagram 6-1 
reading registers of 3-43 
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System Control Panel 

cnecks 11-1 

control and indicators 
description 3-1 
location 3-1] 

opening Panel door 2-16 

operating procedures initiated from 
(see procedure wanted) 


tape drive 
connection to Processine Unit 
ground 24-12 
«signal and power 2-27 
waintenance 1-1 
operational check 2-34 
unpacking 2-12 
tocls and test equipment 
installation Z-3 
maintenance 4-5 
1240 Console 
connection to Processing Unit 
grouna Z-12 
signal and power 2-25 
maintenance 1-1] 
operational ciieck 27-33 
unpecking z-12 
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